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INTRODUCTION

by Matcia Heiman and Joshua Slomianko, Editors

Harold Andetson begins this anthology with an inventive and whimsi-
cal tale of what happens when thinking instruction is introduced into a
school—how do teachers react when thinking is suddenly part of the ex-
plicit curriculum? What problems atise, and how are they resolved?

Next, chapters by Arthur L. Costa, James J. McTighe, and Barbara Z.
Presscisen explore some of the issues raised by integrating thinking skills
into the classroom. All three feel that thinking skills instruction has ar-
rived at a time when it is badly neceded—when facts are instantly obso-
lescent, and we need to teach children the Aow, not just the what, of
things. Presseisen suggests that the thinking skills movement makes new
demands on teachers, and wonders if teachers and administrators will
have the *‘courage to respond positively.’’

Robert H. Ennis, David N. Perkins, and Alma M. Swartz discuss dif-
ferent aspects of the transfer question. Ennis maintains that there are
thinking skills that transfer across disciplines, although much research is
needed to understand and facilitate this process; Perkins argues that
thinking skills are best taught within specific domains, since transfer is
problematic; Swartz suggests that good critical thinking attitudes are
necessary preconditions for the transfer of thinking skills.

Then, a cross-section of chapters presents a variety of approaches to in-
tegrating thinking skills into content classtooms. Diane F. Halpern de-
fines some of the conditions and practices needed for teaching thinking
skills in content areas. Barry K. Beyer provides two models for introduc-
ing thinking skills in the classtoom, both of which emphasize modeling
and student awareness of their own thinking processes. Marcia Heiman
describes a program that has been effective in improving studenrs’ aca-
demic performance in courses across the curriculum. Joel Rudinow and
Richard Paul discuss the importance of reflective self-criticism in devel-
oping mature critical thinking in students, and Joseph S. Karmos and
Ann H. Karmos suggest ways to help students become morte active prob-
lem solvers. Robert J. Swartz illustrates how curricular material can be re-
shaped to allow for classtoom teaching of critical thinking skills. Finally,
Lynn Langer Mecks discusses using peer response groups to improve cle-
mentary school students’ writing.

Several selections illustrate classroom applications of Bloom's taxon
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omy of thinking skilis. Norma J. Hoelzel uses the taxonomy to develop
students’ question-gencrating skills; Natalee C. Yeager uses it to teach
litcrature; Patsy A. Jaynes uses it to teach basic skills in a modified
English as a Second Language classroom; and Ronald E. Charlton shows
how the taxonomy can be combined with Beyer's teaching framework to
improve the analytic skills of students in a varicty of areas.

Arthur Whimbey's work is examined nev:. Whimbey discusses the na-
ture of thinking and how students can improve their thinking with struc-
tured practice, especially by working together in pairs. Kendall Didsbury
discusses using Whimbey's work to improve students’ writing; and Jack
Lochhead appiies paired-problem-solving methods in science instruction.
Then, William A. Sadler, Jr., who shares Whimbey's view of intelligence
as a scrics of idenufiable behaviors, describes a holistic approach to im-
proving thinking skills.

This is followed by chapters from theorists and practitioners who be-
licve that thinking skills arc best taught outside subject-matter areas.
Reuven Feuerstein and colleagues argue that effective intervention
requires content-free exercises incorporated into 2 structured mediated
learning experience. Ernestine W. Roberts suggests that vocabulary
development—much of which transcends specific academic disciplines—
can be used to facilitate students’ higher-order thinking. Maintaining
that conventional thinking skills programs do not teach the skills needed
in later life, Robert J. Sternberg suggests a content-free thinking skills
program that has no “‘right’’ answers, and that improves students’ real-
life decision-making skills. Edward de Bono shares Sternberg's criticism
of most thinking skills programs. His CoRT system, also content-free,
concentrates on improving divergent and creative thinking. Like de Bono
and Sternberg, Ronald Lee Rubin teaches thinking skills that foster di-
vergent thinking and promote improved decision making. Unlike others
in this gtoup, however, Rubin incorporates such instruction into content-
area teaching.

The last group of chapters deals with the application of thinking skills
in a varicty of content areas. Douglas E. Reahm shows how thinking
skills can be incorporated into a music rehearsal class, while Nancy A.
Watts illustrates their use in 2 home economics class. Maria Tymoczko,
Paula K. Flemming, and Ronald Levitsky suggest ways o integrate
thinking skills instruction into the study of literature, composition, and
history, respectively. John M. Feeser provides an entire instructional unit
that incorporates thinking skills into the study of American Indian histo-
ry. And Delores Gallo provides 2 unit on teaching the metric system that
illustrates how both critical and creative thinking can be incorporated
into subject-matter instruction. The last chapter, by Erling Skorpen, il-
lustrates the use of thinking skills in philosophy. Using one of Socrates’
dialogues as his text, Skorpen describes the process of instruction in ana-
Iytical reasoning.

Q - 10
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ENCOUNTER WITH THINKING

by Harold S. Anderson

Harold §. Anderian's story of the arrival of thinking shills instruction in a
mythical (bus typical) school 15 amusing and snstructive. We follow bis majin char-
acter through reluctantly attended Task Force meetings on the new thinking skills
curriculum (where be plans 1o sabotage the idea before it takes hold), watch him
wade through stacks of materisl on thinking skills, and attend a much-swasted
PTA mecting with bims (which he anticipates as the final blow to the new pro-
gram). Slowly, we see Anderson's character become involved in the idea of teach-
ing students to think—against bis better judzmen:, be finds himself and bis stu-
dents increasingly excited by the possibilities of the new program.

The author is Professor of Education and Head, Division of Human Services,
College of Great Falls, Montana.

To tell the truth, I didn't think much of the idea when Ames an-
nounced it. Every principal in the system sells the party line. But Ames
outdoes the ochers, bucking for faver with central administration.

We teach a faitly standard curriculum here and our kids learn to think
in all the different subjects. Most of our pupils score average or better on
national tests. Of course, the tests mostly measute recall of factual
knowledge and basic skills, pethaps a few principles.

Principal Ames didn't sell our teachers easily on the new thinking em-
phasis. With all the paper shuffling and record keeping they have to do
now, they dont't get enough time to teach all the basics. Most of us carry
home an armload of papets to grade and lesson plans to complete.

I wasn’t convinced that ‘‘thinking at higher levels,’’ as he calied it,
was really fair. Kids feel responsibie for knowing the facts in their sub-
jects, such as social studies and science, and they can make sense of mas-
tering the rules in arithmetic, and spelling, and punctuation. But these
other thinking things scem like mental gymnastics, almost magic, inside
secrets that are not quite fair for marking and grading.

My hand went up to object at just the wrong time (I know better than
to volunteer for more thankless committee work) and I got put on the
Teaching Thinking Task Force. I cringed at the prospect of hours and
hours wasted in endless arguing. By the time the staff meeting finished,
I had jotted down a paragraph, the gist of my memo to decline
membership.
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During the week before the first meeting, two other membets men-
tioned how pleased they were that I was on the Task Force. They would
rely on me to bring the group to early closure so we wouldn't waste our
time for the whole school year. I forgot to finish my memo. We met at
the worst time, on Friday afternoon.

Shelley Weeks had no agenda for the meeting. The discussion drifted
in all directions. If Ames hadn't showed up, I would have offered 2 mo-
tion to adjourn. To get off dead center, I suggested we all agree to do
some research, individually, before our next meeting. Each teacher
should try to bring in onc or two journal articles or other items about
thinking. Principal Ames offered to spring for duplication of copies for
everyone. We should all think about how much it will cost, however, if
we all pick long articles.

Purely wishful thinking—that no would find any articles and with
nothing to work on, we could dismiss and go home. But I wasn't pre-
pared for the volume of stuff they found. Twice in that last week the
copier in the principal’s office went down from overuse and on Thursday
we ran out of paper.

As T looked at the piles of material they had brought, I hoped no one
clsc remembered who had suggested this. We could all hope that every-
onc had found the same articles. They hadn’t.

Each member explained briefly each item and handed copies around.
They raust have all looked in different places; only two people had
found two things alike. I groancd silently. Enough hete to discuss every
week until Christmas.

I left the meeting carrying a lot more than I had brought in. But not
before I had exacted a promise from Shelley to postpone any mote meet-
ings for at least three weeks to give us time to look through all this stuff.

I couldn’t believe the exciterment at the next meeting. Normally sensi-
ble, stable, sober teachers grew wide-eyed with exhuberance for teaching
their kids to think in some new wild way. Flory, who teaches a fourth
grade down the hall from me, started it. She said, “‘I'd like to try that
comprehension exercise, reversing the hands on the clock. My old wall
clock has hands.” Can you imagine Elsie sitting beside her with sad eyes
because her newer model flashed lighted digits?

Before long, Elsie jumped in with her own project for science class.
She would challenge her kids to compare two things that were alike in
some way, such as ‘‘rock and ice” or ‘‘bicycle and boat’* to expand their
comprehension,

With all the digressions and disruptions holding up the discussion, it
took two more meetings to finish all the articles. Before the third meet-
ing was over, someone suggested each of us find a good book on think-
ing and review it for discussion.
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Well, you guessed it. At the next meeting, everyone named 2 book,

author and title, to be reviewed. Most were recent editions but some
were old, from the 20s and 30s. They ranged from huge tomes to modest
paperbacks. I volunteered to order one recently announced by NEA,
Critical Thinking Skills by Marcia Heiman and Joshua Slomianko. I
didn’t mention that I had picked it for size, under 50 pages. It turned
out to have a lot:packed into a small space.

Enthusiasm for teaching of thinking spread from task force members
to other teachers. What could I do?

It came to me one morning driving to school. The parents should be
informed, before we take this any further. As concerned as our conserva-
tive parents are for mastering the basics, they’ll put the kibosh on this
idea before it slides the whole schoo! curriculum off into a swamp.
When I moved the suggestion, all members of the task force, irnocent,
and distracted by their enthusiasm, voted for it. Ames, visiting again
that meeting, said he would atrange it with the PTA president.

Just wait until the parents hear “+ .t we’re going to grade their kids on
how well they can build plasu:c suew bridges and how quickly they can
get the fox and the goose and the bucket of corn across the river. They’ll
have such a collective fit that Ames will have to scratch the whole
project.

Not only were teachers fritteting away their own teaching time, but
they began to intrude on my time. Fred needed help hauling eight
quarts of water back from the batrel, given two buckets that held seven
quarts and five quarts. He couldn’t just admit in front of his kids that he
was stuck by the puzzle. Wilma couldn’t figure out how to move the
coins on he: balance to detect the counterfeit coin. I burned a few cords
of mental stove wood on that one, too, before I worked out the best se-
quence for her.

I got to thinking about teachers’ thinking. Where do teachers learn to
think? Certainly not in their study of college subjects. Successful college
study calls for mastery of factual knowledge and faithful recall on de-
mand. Neither in their general studies, nor in their major and minor,
nor in the professional sequence do they practice thinking, beyond per-
haps knowledge and comprehension levels. Not in selection, or training,
or certification is there any assurance that teachers can think in the ways
of Bloom’s taxonomy of the cognitive domain details.

Ames reported to the Task Force that the agenda was jammed and the
discussion of thinking at the PTA (which would expose the whole
scheme to parents) had been postponed to a future meeting. I firmed
my resolve to risk the wrath of my colleagues. But I lost the opportunity
to throw their own deficiencies in thinking ability at them when we tan-
gled with the term critical thinking. Everyone wanted to define it differ-
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entiy. And each teacher had some source to cite in defense of his/her
definition. Not limited to criticism, certainly. It covered analysis and
synthesis, t00. And evaluation. And problem solving. Even creating. A
marvelously flexible, all-purpose term, apparently. We ran out of time
without ever getting close to an agreed definition.

With Thinking on the agenda of the PTA mecting three weeks away,
Shelley asked the Task Force to convene again on Friday afternoon, the
13th. I'm not superstitious but things went badly from the beginning. I
wanted to present the picture upfron: and honest. We had looked at the
possibility of teaching thinking and found it not feasible. I even volun-
teered to make the presentation for the Task Force. Ames, ever present,
pointed out that Shelley should make the presentation as is customary
and proper for a chairperson.

Our school is not widely known for PTA attendance. Typically, more
scats remain empty than are {illed. Having to carry in folding chairs for
the overflow crowd furnished some hope. If, among a lot of irate folks,
there are just a few bold souls to speak their minds, they might set this
thinking thing to rest.

Task Force members sat together in the front row. As Shelley intro-
duced us, we had to stand up and turn around. I thought I would see
more sctious, frowning faces in that whole audience. Still, they may just
be expressing friendliness to their children’s hard-work?.ag teachers.

Shelley recounted the deliberations of the Task Force, maintaining a
neutral stance with care. She could have stopped short of the possibility
for practicing thinking and planning to proceed with it next year but she
threw that in, too.

When questions and comments were invited, I couldn’t believe my
ears. A young woman claimed that her two childten had shown more en-
thusiasm for school than ever before. An older man explained that he
lives with his son and daughter-in-law and his grandson. He enjoyed
coping with the thinking challenges the boy brought home from school.
He had gained not only more admiration for his grandson but also new
zest for life. Another mother of two reported that their dinner table con-
versation spatkled when her children shared thinking experiences. The
comments continued, ull warmly colored by approval.

Shelley Weeks, anticipating a snag somewhere ahead, raised the issue
of grading students on their thinking abilities. The responses from par-
ents and patrons surprised me. It’s as fair to grade on all kinds of think-
ing as on just recall. Better to grade on students’ use of information than
on the size of their storage; encyclopedias contain facts for the
thumbing.

As we partook of cookies 2nd caficine tollowing the meeting, I avoid-
ed clusters with teachers. I joined my friend, Tom, who was talking with
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two women. He’s a single parent of a gitl in my class. He had found
some neat thinking challenges in several of his magazines. He'd be will-
ing to send me photocopies if I wanted to use them. When I asked
which magazines, he grinned and iooked at the wall and said he
couldn’t remember. Another parent, Mavis Summers, offered me 2
booklet of thinking exercises produced by Reader’s Digest. I thanked
them, trying to make my exptession of appreciation sound genuine.

Other friends and parents have been sending me thinking things, too.
In the two months since the PTA meeting, the faculty has been working
every Friday afternoon. We let the kids go a little early for extra time.
We have 2 consultant coming in to furnish advice. But most of the work
is Jone by our teachers. They take turns presenting thinking tasks that
fit the different categories in Bloom's taxonomy. I don’t let on to the
other teachers, but I get a kick out of some of the puzzles and games. I
can sort out the solution to 2 lot of them, in fact, faster than most of the
others.

Two weeks from Friday will be my tum. Actually I get a short section
of the previous meeting to get them started. I'm going to challenge
them to build a better candy bar. The category is creative thinking, but
they'll get involved in other kinds of thinking, too. The name and form
and advertising material will demand creativity, of course. But choosing
the ingredients will require judgment (they’ll pick stuff they like to chew
on) as well as analysis, in discerning the cost, and synthesis in deciding
tize price per unit.

I invented a sample for them, called the Partitioned Pinnacle Pifiata
(Three-P, for short). You fill a sugar cone with marshmallow creme one
dollop at a time, push smoked almonds into the creme, and then seal off
that section with melted chocolate. When you've filled three compart-
ments like that, the cone is full and you coat the outside all over with
chocolate and stand it on its wide end. Some folks find they suffer a
strange inhibition biting into the point, but almost everyone with a
sweet-tooth for candy enjoys the Three-P. I'll bet my students will love
it. Which reminds me, I'll have to check with all the partents to see if
their kids can eat sweets, but I can do that next fail.




THINKING SKILLS: |
NEITHER AN ADD-ON NOR A QUICK FIX

By Arthur L. Costa

Arthur L. Costa discusses the emergence of thinking shills instruction in the
classroom. He notes that many edzcators bave come to view thinking skills as per-
haps the most basic of the basic skills—they are skills that facilitate the acquisition
of all otler learning. Schools have moved away from the concept of intelligence as
Jxed and invariant; instead, they focus on thinking skills that range across the cur-
riculum and into the non-academic world—encompassing “what buman beings do
when they behave intelligently.”’ Thinking shills instruction is not viewed as an
6dd-on, but rather as an integral part of all learning—in the physics laboratory as
well as in driver training. Further, there is a recognition that students need time 1o
acquire these new skills—both learner and the curriculum must be informed by
“reflective, rational, and reasoned decision making."

The author is Professor of Education, California State University, Sacramento.

The educational reform movement of the 80’s is stressing the develop-
aent of students’ thinking abilities in preparing them for the informa-
tion age of the future. In the tradition of past reform movements, many
educators were quick to jump on bandwagons making politically expedi-
ent ‘and financially parsimonious decisions. Recent expetiences with
many school districts’ efforts to install THINKING as a goal of educa-
tion, however, have turned my head around.

Happily, what is being witnessed is a dedication to incorporate the
EDUCATION OF THE INTELLECT neither as an add-on nor a quick
fix. Rather, cognitive curriculum is serving as the basis for reconsidet-
ation of our theoretical foundations, a realistic view of what is basic for
all leamers, and a thoughtful dedication to long-range planning and de-
velopment. What follows are some joyful obsetvations of these new di-
rections and an invitation to compare them with your own progress.

WHAT’S BASIC

Recent research, while not yet sufficient to confirm, tends to indicate
that when thinking skills become an integral part of the curriculum and
instructional practice, test scores in academic arezs increase (Whimbey,
1985). It seems that the ability to perform certain cognitive processes is
basic to success in school subjects. Hierarchical thinking, for example,
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when taught prior to or along with the skill of outlining produces better
results than if taught without that cognitive prerequisite. When reading
is taught as a strategy of thinking, students scem to increase their com-
prehension (Andre, 1979). When teachets take the time to teach com-
parative behavior, for examie, students are better able to contrast the
dxﬁcnng points of view of the North and the South during the Civil War
using 2 consistent set of attributes (Beyer, 1985).

As a result, many educatcts are forming a new undcrstandmg of what
is a basic skill. We are realizing that thete is a prerequisite to the ‘‘ba-
sics”’—the ability to think.

THINKING IS FOR ALL STUDENTS

For many years we thought thav thinking skills programs were intend-
ed to challenge the intellectually glftcd Indeed, some thought that any
child whose 1.Q. fell below a certain static score was forever doomed to
remedial or compensatory drill and practice.

Gaining wide acceptance, four fundamental and refreshing concepts
underly modern cognitive curriculum and instructional practices. They
are the Theory of Cognitive Modifiability (Feuerstein, 1980), the Theory
of Multiple Intelligences (Gardner, 1983), thc faith that Intelligence Can
Be Taught (Whimbey, 1985), and Sternbezg’s thesis that traditional 1.Q.
scores have very little to do with success in dealing with the problems en-
countered in daily lifs (Hacamer, 1985; McKean, 1985).

These theoretical concepts equip us with the realization that ALL hu-
man beings are both retarded in certain problem solving skills and gifted
in others (Link, as quoted in Makler, 1980). They provide us the faith
that ALL human beings can continue to develop their intelligent behav-
ior throughout a lifetime. Indeed, much research with hydrocephalic,
Down’s Syndrome, senile, and brain-damagcd persons demonstrates that
over time and with proper intervention, they can continue to make
amazing growth in problem solving abilities. Until recently, we would
have given them up as hopeless.

Furthermore, and perhaps most reassuring, we are demonstrating that
increasing the effectiveness of instruction produces a corresponding in-
crease in learning. Teachers CAN grow intelligence.

LANGUAGE AND THOUGHT IN LOCO PARENTIS

We are increasingly awate of the close connection and interaction be-
tween language and thought processes. Vygotsky and Piaget taught us
this long ago. Pethaps we never tealized it so fully, however, until it was
made apparent through recent sociological upheavals.
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We know that most cognitive structures afe built in the child’s mind
within the first few years of life—long befoze they come to school—and
that these schema ate the result of (along with other nutritional, genetic,
and environmental factors) interactions with significant adults in the
child’s environment.

With the transition of the traditional family in our culture, with an
increasing number of ‘‘latchkey kids,” with an increasing number of
children giving birth to children, and with a dramatic increase in passive
television watching, there has been a corresponding decrease in the
amount of verbal interaction between parents and children in the home.
Indecd, some students come to school partentally deprived.

Correlations have been found between the complexity of language
uscd in the home, the mental development of the child, and the fam-
ily’s affluence or educational level. Sternberg and Caruso (1985) report
increasing complexity of language and questioning tendencies in families
at higher socioeconomic levels.

Realizing that thinking is basic, and that children’s early language
(and therefore cognitive) development may be lacking, we are witnessing
a new direction for classroom instruction: INCREASING VERBAL IN-
TERACTION. Teaching and learning are invigorated with increased op-
portunities for dialogue: developing listening skills, cooperative learning,
pair problem solving, thought-provoking inquiry discussions, dialogical
reasoning, collaborative planning, and brainstorminy. Teachers are find-
ing renewed power as they stimulate students’ thought processes by us-
ing challenging questions and probing. They search for increases in di-
vessity and creativity of students’ responses as they provide a safe,
nonjudgmental classtoom environment in which scudents can risk verbal-
izing innovative ideas (Costa, 1985).

EXPANDING DEFINITIONS: FROM THINKING SKILLS TO
INTELLIGENT BEHAVIOR

As schools begin the process of infusing “‘thinking skills’ into their
curriculum and instructional practices, they often start with the task of
defining what it means—just what are thinking skills? This search seems
to begin with a rather narrow list of cognitive skills—classifying, infer-
ring, categorizing, hypothesizing, etc. Soon, however, some petplexing
questions arise: How are these skills applied in a wide variety of subject
areas and problem-solving situations? How ate they transferred from sit-
uations in which they were learned to life situations outside the school?
Should creativity, social skills, and ethical/moral reasoning be included
in the definition? Resclving these concerns seems to cause an expansion
of the concept of thinking from narrow definitions and lists of discrete
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skills to a more generalized, all-encompassing set of desctiptors of what
human beings do when they behave intelligently /{Glatthorn and Baron,
1985).

From research on what ‘‘good thinkers’’ do when they solve problems,
the definition of thinking skills is being enlatged to include such generic
behaviors as persistence, flexibility, striving for precision and accuracy,
reducing impulsivity, consideting others’ points of view, supporting con-
clusions with evidence, risk taking, metacognition, and empathy.

PERVASIVE—NOT AN ADD-ON

Refocusing on this latger picture seems to encourage the acceptance
and applicability of teaching thinking to a wider range of teachers’ inter-
ests, subject matter, grade levels, and learning activities.

All teachers can agree that such cognitive skills as following directions,
striving for precision, checking for accuracy, perseverance, listening to
others’ points of view, and creativity are basic to their discipline. OR-
GANIZATIONAL SKILLS are as basic to the auto shop as they ate to the
physics laboratory. PLANNING AHEAD is as much a requirement in
the home economics curriculum as it is in written composition. BEING
ALERT TO CUES is a survival skill applicable in driver training and in
preparation for marriage and family life.

As a result of this wider acceptance, thinking skills are NOT being
viewed as mere additions to an already overcrowded, time-squeezed, ce-
meterial compendium of scopes and sequences. Rather, teachers are find-
ing comfort, agreement, and rededication in some common goals—that
process is as important as product; that thoughtful and reflective teach-
ing (rather than coverage) is acceptable once again; and that students’
PRODUCTION of knowledge is as important as their REPRODUCTION
of knowledge.

GIVEIT TIME

Unlike many other educational innovations and cxperiments, educa-
tional planners ate viewing the infusion of thinking skills as a three- to-
five-year process. They are realizing that such a change cannot be a quick
fix. Rather, it requires altering instructional strategics, communicating
with community and patents, reevaluating class schedules, reorganizing
curriculum materials and evaluation techniques, and rededicating the ba-
sic value system and norms of entire faculties.

They are realizing that the process of change must be consistent with
the product of that change. If teachers ate expected to teach reflective-
ness, rationality, and reason to students, then the processes of curriculum
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development and educational improvement must also involve reflective,
rational, and reasoned decision making (Bellanca, 1985).

Taking precious classroom time to teach thinking is gaining accep-
tance. We've known that the amount of time on task affects srudent
learning. This relationship is as true for academic achievement s it is for
acquiting thinking skills. When thinking becomes a goal of instruction,
teachers and 'dministrators place greater value on allocating classroom
time for learning activities intended to stimulate, practice, and discuss
cognitive processes.

SCHOOLS AS INTELLECTUALLY STIMULATING PLACES

Perhaps it is 2 happy combination of applying school effectiveness re-
scarch, improving the professionalism of education, and the emphasis on
cognitive cducation. John Goodlad'’s (1983) generalized description of
schools in our country as being intellectually depressing places is giving
way to the stimulation of teachers’ intellectual processes. It is bypothe-
sized that teachers will not teach for thinking unless they are in as ntel-
lectually stimulating environment themselves.

As a result, teachers are feeling a great sensc of efficacy—gaining more
control of and becoming involved in those school and district level deci-
sions that affect them most. This trend is in sharp contrast to the recent
view of the teacher’s role as being accountable for implementng deci-
sions being mandated from ‘‘above.”’

Teachers’ thinking, decision making, and problem solving are bemg
cnhanced because they are viewing the act of teaching as a creative, ex-
perimental, problem-solving, decision-making process rather than a reci-
pe to follow. (Indeed, teaching by the number is equally as creative as
painting by the number.) Renewed interest is being exhibited in devel-
oping the teacher’s repertoite of teaching strategics (Joyce, 1985) rather
than in training a narrow range of instructional behaviors. Teachers are
jointly planning lessons, teaching strategies, and curiculum, and then
are opening their classroom doors and inviting their colleagues and su-
petvisors to observe their interaction, to gain feedback about the think-
ing skills students display, and to seatch for ways of enhancing cognition.

It is with renewed excitement, therefore, that participation in the edu-
cational profession is intellectually growth-producing for ALL its constit-
uents (Sprinthall and Theis-Sprinthall, 1983).

EVALUATION—A PARADIGM SHIFT

Usually when we think of gathering evidence of pupil achievement,
we think of tests—norm referenced, paper and pencil, multiple choice.
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Several states {California, Vermont, Pennsylvania, New Jersey, and Cor-
necticut) age favising test items to include critical thinking in their assess-
ment progranys (Kneedler, 1985; Baron and Kallick, 1985).

With the need to assess growth in thinking skills, we are finding, how-
ever, that .ame of our traditional assessment teche:ques ate inadequate.
One reason is that performance on a test is overt; but thinking is a covert
process and thus ot directly observable and measurable in our tradition-
al behavioristic ways (Winocur, 1985).

Another teason is that icats usually seek to determine how many an-
swers a student knows. Rzther, we are witnessing a refocus of assessment
practices on how the student behaves when the answer is NOT known—
iiow they behave in cveryday, protlem-solving situations. Thus, the fo-
cus on learning OF abjectives is being rauiaced by learning FROM objec-
tives (Andre, 1979).

We are finding renewed interest in longiradiral growth studies—child
study teams, collecting anecdotal records and pestfolios of students’ work
which may reflect cognitive development over time. Teachers are becom-
ing alert to the clues, found in everyday classtoom problem solving,
which indicate growth in intelligent behaviors (Baron and Kallick, 1985).

NOT JUST EDUCATORS—PARENTS AND INDUSTRY, TOO

Free enterprise, entrepreneurship, innovation, problem solving, cre-
ativity—industtial leaders are telling educators about their needs for the
Twenty-first Century. The information age is ~ell upon us. The work
force of the future neceds skills in collaborative problem solving, being
alert to problems as they arise, handling massive amounts of informa-
tion, and finding innovative ways to deliver a product more quickly, effi-
ciently, and cconomically (Education Commission of the States, 1982).

By some estimates it is predicted that workers of the future will be
changing jobs five to six times during their carcers. Flexibility, continu-
ing to learn how to learn, aind dealing with ambiguity and change seem
to be the paramount survival skilis of the future.

Because of this need, industry is realizing education as the lifeblood of
their future. New alliances and partnerships ate being formed among
schools, communities, and businesses in an effort to learn from each oth-
et about the need for and development of intelligent and creative Lehav-
ior (Dageforde, 1985).

MODELING

With the understanding that imitation is the most basic form of learn-
ing, teachers, patents, and administrators ate realizing the importance of
their display of desirable intelligent behaviors in the presence of chil-
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dren. Thus, in the day-to-day events and when problems atise in schocls,
and classrooms, and homes, students must see adules employing the
same types of behaviors that the new curriculum demands.

Without this consistency, there is likely to be a credibility gap. As Em-
erson is often quoted, ‘‘What you do speaks so loudly they can't hear
what you say."’

From the cumulative cffects of these efforts we are finding that all the
members of the educational enterprise—teachers, administrators, teustecs,
patents, and students—are profiting. All are becoming more rational,
thoughtful, and creative in the process. Indeed, thinking about thinking
is producing more thinking.
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TEACHING FOR THINKING,
OF THINKING, AND ABOUT THINKING

by JamesJ. McTighe

James ]. McTighe maintains that teaching for thinking has long been part of
many teachers’ goals. Teachers ask questions that elicis different levels of thinking,
from definitional through evaluative; they promose interpretive reading and dis-
cussion, debater, and simulations as part of the teaching for thinking process,
However, these technigues may not be enough 1o ensure the "'systematic develop-
ment and improvement of student thinking." A more direct approach involves the
explicis teaching of thinking. McTighe notes that a third approach 1o thinking de-
velopment is teaching about thinking—that i, belping students think aloud,
thereby becoming their own thinking strategies. Thix approach makes students
more systematic and reflective in their leaming, it i especially helpful 1o students
whose thinking habis are impulsive and chaotsc, who pay listle astention to details
and fail 10 check the common sense of their answers.

This chapter is adapted from School 33 (June 1985): 1-6; Maryland State De-
bariment of Bducation, Baltimore.

The author i an Education Specialist with the Thinking Improvement Program
of the Maryland State Department of Education, Baltimore.

Helping students become more effective thinkers is an ancient educa-
tional goal that today is receiving renewed attention. Socrates questioned
the youth of Athens and engaged in elaborate dialogue with thern “‘to
bring forth from within'' the reasoning 2nd ideas that only neceded
prompting to develop and clarify. John Dewey saw the development of
“reflective thinking'’ in students as a major goal of education. For years
many of the best teachers have emphasized students' thinking along
with the development of the skills and knowledge of the disciplines.

An explicit focus on thinking as an educational goal has received vary-
ing degrees of national attention during the last several decades. The
1957 launch of Sputnik prompted, in particular, an urgent call to up-
grade cducation. Out of the resulting curriculum reform movement of
the 1960s came classroom materials that stressed concept development,
reasoning, and problem solving. Discovery and inquiry teaching methods
were encouraged.

While many teachets continue to value and utilize these approaches,
several recent educational movements have emphasized other priorities.
The most recent movement, often referred to as ‘‘back to basics,"’ was
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prompted by the serious concern that students were not mastering the
most fundamental skills. Much attention has bzen devoted to correcting
this problem, and these intensive efforts are now being rewarded by con-
sistently improving student petformance in basic skills as measured by
standardized achievement and competency skills tests.

While these tests affirm gains in basic skill development, they also
point to areas needing attention. Specifically, students are having diffi-
culty on those tasks that require the thoughtful application of basic skills
and factual knowledge. The National Commission on Excellence in Edu-
cation expressed its cencern that ‘‘many 17-year-olds do not possess the
higher order intellectual skills we should expect from them. Nearly 40
percent cannot draw inferences from written material; only one-fifth can
writc 2 persuasive cssay; and only onc-third can solve a mathematics
problem requiring several steps.”’

Similarly, the National Assessment of Reading and Literature, after
testing students nationwide, found that ‘‘students secem satisfied with
their initial interpretations of what they have read and seem genuinely
puzzled at requests to explain or defend their points of view. Few stu-
dents could provide more thaa superficial responses to such tasks, and
even the better responses showed little evidence of well-developed prob-
lem-solving strategics or critical thinking skills.”’

Such findings point to the need to strike a better balance betwzen ba-
sic skills and thinking skills. A balanced approach does not view the
goals of basic skills development and thinking skills development as in-
compatible, one prospering at the cxpense of the other. Rather, it ac-
knowledges that thinking is fundamental to the acquisition of knowl-
edge, concepts, and skills required br all school subjects and, further,
that skills and knowledge are incomplete without the capability for
thoughtful application.

FOR THINKING

In what ways might we develop and improve stud nts' thinking abili-
ties? Three distinct yet complementary approaches have been recognized
as cffective: teaching for thinking, teaching of thinking, and teaching
about thinking.

Teaching for thinkmg includes those teaching crategies, student activ-
ities, and curriculum materials that engage students in thinking. This
approach provides students with opportunities to practice and *‘exercise’’
their thinking. The most natural way teachers invite thought is by asking
questions.

As every teacher knows, different types of questions encourage differ-
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ent types or levels of thinking. Some questions call for basic recall of in-
formation previously given: Who are the current United States senators
from your state? What is the chemical symbol for mercury? When was
the National Anthem written? Other questions call for interpretation:
What do you think is the editorial writer’s stand on gun control? Or
comparison: How are the two songs about ‘‘old friends’’ alike and differ-
ent? Or judgment: Should the number of hours in the school day be ex-
tended? Or hypothesizing: What might happen if gasoline prices dou-
bled in the next six months? Or analogical reasoning: How is an
exothermic reaction like an argument?

In addition to the question itsclf, other techniques influence the qual-
ity of thinking that goes into the answer. For example, employing the
technique of *‘wait time’’ (waiting several seconds after asking a ques-
tion) is likely to encourage more careful thinking by more students. The
thinking originally evoked by a good question can also be maintained
and extended by such followup questions as, Tell me more. ..
Why? . . .Do you agree?. . .Can you elaborate?. . .Can you explain or de-
fend your idea? . . . What do you think about what Susan has just said?

Calling on students randomly, and not always choosing the hand-rais-
crs, also helps to involve a greater number of students in the thinking
process. The teacher interested in improving students’ thinking should
seck to elicit more thought from more students through such question-
ing and response strategies.

A number of reseachers have described what seems to be a common
pattern of interaction in many classrooms. The pattern consists of a
teacher question, followed by a student response, followed by teacher
claboration. The teacher does most of the talking while student involve-
ment is minimal. Teachets interested in modifying this pattern to in-
crease student participation have successfully employed a variety of class-
room grouping structures. By utilizing cooperative problem-solving
teams, peer response groups, and ‘‘think-pair-shate’” periods, the degree
of student participation and interaction can be markedly increased.

In addition to questioning and grouping techniques, other zeaching
for thinking activities are especially effective in engaging students in
thought. Interpretive reading and discussion, writing, laboratory expeti-
ments, problem solving, debates, simulations, design activities—these
and related methods have been used for years by teachers who value
thinking ia their classrooms.

Are these methods sufficient to ensure the systematic development
and improvement of student thinking? Increasingly, experts are ques-
tioning whether teaching for thinking, by itself, is sufficient. Thinking,
they contend, cannot be assumed to develop automatically as a result of
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activities of the kind previously mentioned. These activities provide op-
portunities to practice thinking (just as spending time in the water pro-
vides an opportunity to increasc one’s swimming ability). But they do
not teach thinking. A more direct approach, which complements those
previously mentioned techniques, seems to be required.

OF THINKING

Advocates for the explicit zeaching of thinking maintain that thinking
involves sets of skills and processes that can be identified and systemati-
cally developed. This approach utilizes a direct teaching strategy whereby
a specific thinking skill, such as compating, becomes the content of a
lesson.

Consider a social studies class in which the teacher wants the students
to explore the similarities and differences between the American Revolu-
tion and the Civil War.

The teacher defines the skill: to compate is to examine two or more
ideas, or objects of study, tc see their relatiopship; in particular, to
determine ways in which the ideas or objects ate similar and different.
The class then discusses when comparing is used: when you want to
sec how two or more things relate in terms of their similarities and
differences.

The steps of comparing arte then developed as follows:

Present the objects (ideas) to be compared.

. Have the studcnts obsetve and describe them one at a time.
. Compare the objects and make a list of their similarities.

. Repeat the process, making a list of differences.

Identify the criteria used in making the compatisons.
Summarize the significant similarities and differences.

The teacher would then have the students apply the skill to a new ex-
ample and provide feedback on their performance.

Notice that this lesson focuses o the thinking skill and not the sub-
ject matter. It has been found that thinking skills taught in this direct
manner are mote readily understood when the objects or ideas that are
used in the teaching example are familiar to the students. Content-rele-
vant material may be used if students have an adequate knowledge base.
As an alternative, teachers may capitalize on the common experiences of
students in designing thinking skill ‘‘focus’’ lessons. In the lesson on
comparing, for example, two different brands of automobiles could be
used as the objects of comparison. Once the students demonstrate an un-
derstanding of the skill of comparing, the skill can be applied, as intend-
ed, to the American Revolution and the Civil War. Once leatrned, the
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skill can be applied to other social studies topics, and in other subject ar-
cas, throughout the year.

According to this approach, the most efficient and effective means of
developing any skill, including thinking, is through direct teaching. Di-
rect teaching of thinking promotes explicit understanding by not assum-
ing that thinking automatically improves as a by-product of other activi-
ties. This method has been used to teach and develop fundamental
thinking skills, such as classifying, comparing, hypothesizing, judging,
paraphrasing, sequencing, and summarizing. It may also be applied to
more complex mental processes, such as critical thinking and problem
solving. For example, the component skills involved in critical thinking,
such as detecting bias, can be explicitly identified, directly taught, and
then apphcd as appropriate to the content area.

Direct instruction in thinking skills can also follow a more inductive
approach. An inductive thinking skill lesson would be sequenced as
follows:

Step 1. Students introduce and operationally define the identified
thinking skill.

Step 2. Students use the thinking skill.

Step 3.  Students reflect on the thinking process involved in using
the skill.

Step 4.  Students apply the thinking skill te new material within
the content area.

Step 5.  Students review the steps or procedures involved in using
the thinking skill.

Step 6. Srudents discuss how the thinking skill may be transferred
to new situations (in other subjects as well as outside of
school).

Strategies for generating new ideas such as brainstorming and synectics
are also effectively developed through direct instruction.

To assist in the direct teaching of thinking, an increasing number of
teachers are discovering the power of graphic organizets. A graphic orga-
nizer provides a visual representation which assists students in organizing
and integrating information. These organizers also provide a holistic, vi-
sual portrayal of elements of the thinking process. I the case of compar-
ison, for example, a teacher might use 2 Venn diagram to depict the ar-
eas of commonality and difference. Other examples of graphic organizers
include story maps, matrices, sequence chains, criteiia grids, and deci-
sion-making flow charts. The commonly used technique of webbing il-
lustrates the use of a graphic organizer to generate thought and to elabo-
rate on and relate ideas. As one student remartked, graphic ory inizers
‘‘give shape to thought.”
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ABOUT THINKING

A third approach to thinking development has generated considerable
interest recently. Refetred to as teaching about thinking, this approach
focuses on helping students become more aware of their own thinking
processes. Rescarch has shown that effective learners and thinkers moni-
tor their own learning and thinking. They are aware of what they know,
what they don’t know, and what they need to know in order to solve 2
problem or comprehend a difficult concept. Many of these capable rea-
soners engage in ‘‘self-talk’’ during whict. they ask questions (‘“What is
the main idea here?’’), maintain concentration (‘““You're daydreaming.
Go back and re-read that last paragraph.”’), try new problem-solving
strategies (‘‘Maybe if I draw a picture . . . .""), and check performance
(*“What is the next step?’’). Poor thinkers are less likely to engage in this
inner dialogue, are generally unable to describe their leatning and rea-
soning strategies, and hesitate to ‘‘shift gears’’ when a particular strategy
is not working.

Teaching about thinking includes several strategies for improving these
““metacognitive’’ abilities. One of these strategies is known as the *‘think
aloud”’ technique, in which students are asked to describe their reason-
ing process when tackling a problem, writing an essay, or struggling to
grasp a new concept.

One effective application of the “‘think aloud’’ technique has been in
paired problem solving. One member of the pair serves as the listener
and is responsible for listening to and recording the strategies used by
the problem solver, who reads aloud. Roles ate reversed for the next
problem. The problem-solving process is then discussed in pairs and/or
as a class. In cases where students have difficulty thinking aloud, the
teacher can model the technique and provide a ““window to the mind"’
by sharing his or her reasoning verbally with the class.

While ““think aloud” techniques stress immediate verbalization, an-
other method asks students to examine their reasoning after the fact.
This “‘process reflection’’ can take the form of a discussion among an en-
tire class or a small group such as a writing response group, or it can be
done individually through ‘‘thought tracing”’ in a journal.

Activities such as thinking aloud, process reflection, and journal writ-
ing serve as vehicles for illuminating the invisible process of thinking.

EXPLORING COGNITIVE HABITS

Teaching about thinking also explores the cognitive habits and atti-
tudes of students. Considerable research has been conducted to detet-
mine how the habits and attitudes of effective thinkers differ from those




of less capable reasoners. The results from studies of preschool children
through graduate students are remarkably consis*ent. For example, the
poerer thinkers often exhibit a high degree of irupulsivity. This impul-
sive behavior may be seen in these  mary children who enthusiastically
taisc their hands to answer a questic  before it is completed. (*“Who can
tell me . . . ?""—hands already waving!) In older students impulsive ten-
dencies may be manifested by a failure to attend to details, a tendency
to fush through directions, and an interest in obtaining ‘‘the answer'’
quickly.

A characteristic related to impulsivity has been termed “‘one shot'’
thinking. Poor problem solvers of all ages are inclined to make superfi-
cial, sporadic attempts at a solution. Often the attempt is little more
than a guess. Carclessness abounds and accuracy suffers.

Effective problem solvers, in contrast, view problems as chalicnges and
are persistent in seeking solutions. If a particular strategy is unsaccessful,
they take a different approach. Other attitudes and habits of effective
thinking arc well known: open-mindedness, flexibility, ability to defer
itamediate judgment, attention to detail. Teaching about thinking gives
conscious attention to qualities, such as these, which we seek to cultivate
in our students.

Success in improving students’ thinking skills will require long-term
commitment and a continuing emphasis on those proven teaching meth-
ods and activities that engage students in thinking, that explicitly focus
on specific thinking skills, and that help students become more aware of
their own thought processes.

Instruction in thinking skills will have lasting benefits—students better
able to acquirc new information, to examine complex issues critically,
and to solve new problems. In a world of rapid change and increasing
complexity, it is difficult to imagine skills that are more fundamental.
Like the ability to fish in the Chinese proverb, the ability to think lasts a
lifetime.

Give me a fish and I'll eat today.
Teach me to fish and I'l] eat for a lifetime.
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THINKING AND CURRICULUM:
CRITICAL CROSSROADS
FOR EDUCATIONAL CHANGE

by Barbara Z. Presseisen

Barbara Z. Presseisen finds new opportuniiies in the thinking skills movement.
The idea that '‘some essential cognitive processes. . . underlie good thinking’’ and
that these processes can be acquired through guided practice has sparked a ''redefi-
nitioss of what 5t means to be an educated person facing the 21st century.’’ Presses-
sen suggests that a curriculum emphasizing thinking skills makes new demands on
teachers: they must examine the skills involved in thinking in thetr subfect areas,
work collaboratively with others to identify practices that will reinforce thesevskills,
and take time to study and understand the new thinking shills programs. Further,
a focus on thinking skills changes the role of the teacher from ‘'fount of all wis-
dom"’ to “'mediator, questioner, critic, inspirer, enabler, cooch.”’

The author is Director, National Networking, Research for Better Schools, Inc.,
Philadelpkia, Pennsylsania.

American education is at an unusual point in its development. It is
under criticism fer being mediocte and inefficient while, at the same
time, there ate claims that educators have never been so knowledgeable
about how to improve schooling or how to provide academic motivation
for young minds. Much focuses on the desire to have students achieve,
which frequently is characterized as scoring high on the Scholastic Apti-
tude Test (SAT) or the National Assessment of Educational Progress
(NAEP).

THE CHALLENGE TO CLARIFY PURPOSE

For teachers and administrators in the schools, the real question is
“‘Achicve what?”’ There is a problem of confused goals and a need to
clatify purpose in schooling. Such issues not only touch on teaching and
testing, but also center on program and learning, teacher preparation
and continued development, long-range planning, and resource alloca-
tion. At the heart is the redefinition of what it means to be an educated
person facing the 21st century, the measure of the citizen in a high tech
world and a global economy. The danger is that many educators may not
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realize that a critical opportunity is at their doosstep and they may miss
the chance to debate the great issues of the day.

What mission should ditect American schooling? Current arguments
about excellence and equity fill the reform literature (1). Obviously, the
greatest democracy in the world must accomplish both, but that is no
simple task. ‘‘The challenge,” says one of the recent reports (2), ‘‘is not
simply to better educate our elite, but to raise both the floor and ceiling
of achievement in America.”’ Undetlying each of the objectives of excel-
lence and equity is the assumption that the country’s youngsters—a// of
them—need to become accomplished thinkers. That is the major chal-
lenge of current schooling. It is rooted in a new appreciation that just
having information is not sufficient; one must be able to do something
with it. Even more importantly, the learner must be in control of his or
her learning and be able to adjust his or her thinking as changing condi-
tions require it (3). These ciccumstances generate the focus of this article:

inking and curticulum. In the interplay between these two aspects of
schooling lie the most critical relationships of education today.

A formidable new movement is emerging in American education. Ac-
tually, it is not new; it has a long history associated with the vatious
ficlds allied to cognitive research. The current phase is known as thinking
skills development and much literature—both theoretical and practical—
is being generated in its name (4). Like the period of the early 1960s
which preceded it, the thinking skills movement today holds much
promise for informing and improving classroom instruction. To improve
that instruction requires an understanding of thinking skills and an ex-
amination of what they mean to e curriculum of the school.

THE CURRENT MOVEMENT FOCUSED ON THINKING

There is no academic discipline called ‘‘Thinking skills.”” The move-
ment draws from a number of research ateas based in human develop-
ment: cognitive and developmental psychology (5), cognitive science (G),
cducational practice (7), and child development (8). One of the most no-
table characteristics of the current movement is its changing view of hu-
man intelligence and the nature of the school’s program in terms of that
view.

The classic orientation of intelligence as an immutable, quantifiable,
and genetically determined quality has been challenged by current re-
scarch and theory (9). The possibility that various capabilities can be de-
veloped or modified in youngsters and that instruction and school otgan-
ization can significantly influence student performance are viable posi-
tions developed in recent literature (10). Some theorists contend that
thinking and intelligence can actually be taught (11) and that how we
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teach is as powerful as—or pethaps even more powerful than—what we
teack:. Other researchers maineain it is most significant that particular
bodies of knowledge or courses of study be examined in terms of their
relationship to cognitive processes (12). This is especially so in the so-
called higher order processes of critical thinking, decision making, prob-
lem solving, and creative thinking.

Thete is in the thinking skills position an understanding that there are
some essential cognitive processes, both basic and complex, that underlie
good thinking, that these processes can be learned and taught—in fact,
good coaching does just that~—and that being aware of how one masters
these processes is the key to good leamning. Metacognition, the conscious-
ness of how one learns and how one works with difficult problems, in-
cluding failure, is onc of the hallmarks of the current concern for cogni-
tive improvement compated to the ecra of the 1960s (13). The
development of aspects of metacognition such as intuitive and heuristic
capabilities for problem solving is central to the movement of the 80s.
The spatial-visual abilities of video technology and microprocessor-based
information systems have also influenced an instructional base that incor-
porates interactive student responses into the classroom (14).

A CURRICULUM FOR THINKING

What does the thinking skills movement mean to the traditional cur-
ticulum, the school’s planned program and the core of common leatn-
ing? Lochhead suggests education is no longer “‘a process of passing facts
from those who had them to those who didn’t, and pedagogy . . . the
art or science of packaging these facts’’ (15). A curriculum that is respon-
sive to an information-rich world must concentrate on how knowledge is
created and disseminated, how experts perform their capabilitics, and
how new pioblems are addressed and resolved. Such a curriculum reveals
a new functionalism as the major overriding concern of teaching and
learning in the current era. Educators are encouraged to use the findings
of mote than thirty years of cognitive rescarch and turn them into reali-
ties in the classroom that lead to greater productivity and creativity. The
curriculum of the industrial economy, geared to pre-existing jobs and the
use of static knowledge and known information, says Mulkeen, is out-
moded (16).

A curriculum focused on thinking skills then requires that the cogni-
tive processes imbedded in a body of learning be explicated and made
obvious. That does not mean one throws out the disciplines of language,
history, science, the arts, or mathematics. It does say that teachers ought
to ex:mine what it means to think in a particular area and be concerned
with what is required to develop the skills of an accomplished scholar. It
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also suggests one needs to look for the metacognitive skills often hidden
in the learning of a particular content and teach those explicitly to stu-
dents. There is, then, an assumption that the persons responsible for de-
livering classroom instruction ought to (1) know their own subject area at
some depth and (2) work collaboratively with their colleagues to deter-
mine what the content of instruction should be and what kinds of activi-
ties ate most appropriate for learning by the student population who will
use the curriculum. This does not suggest that all curriculum efforts are
individual and idiosyncratic. School personnel would be well 2dvised to
examinc cxisting published programs in thinking skills like Philosophy
Jor Children developed by Matthew Lipman and Instrumentdl Engich.
ment developed by Reuven Feuerstein (17), or particular thinking skill
programs developed by school districts such as Baltimore, Maryland, and
Shorcham-Wading River, New York (18). These exemplary efforts may
help identify the processes associated with good thinking and the variety
of activities that can be developed to teach thinking skills throughout the
curriculum. But educators should be alert to the primary need which is
to identify the appropriate thinking skills intetvention for the population
they teach. These needs should be determined by regular curriculum as-
sessment procedures and ongoing diagnosis of student achievement (19).

A curriculum focused on thinking skills also requires that the instruc-
tional strategy inherent in the curriculum emphasize the model of learn-
ing that most encourages the development of intellectual autonomy on
the part of the student. The student as the constructor of his ot her own
learning is the cornerstone of many thinking skills approaches and re-
flects the Piagetian roots of the current thinking skills movement (20).
Obviously, the role of the teacher in the classroom dramatically shifts
with this conceptualization. The teacher as mediator, questioner, critic,
inspirer, enabler, coach, but nof fount of all wisdom, dominates. The
teacher as a model of thoughtful processing, as the gadfly of knowledge
in particular contents, may then become valued in the school communi-
ty. Ideally, thinking ought to be valued in that community, too, not just
as a standard to be measured by higher test results, but as a reality to be
realized in the performance of all students educated by that curriculum.
Such an education is much more than the sum of a school’s testing;
hopefully, it is the foundation for the learning socicty envisioned by the
current reform reports and the nation’s educational leaders (21).

AN OPPORTUNITY FOR CHANGE

The historic juncture of thinking and curriculum in this petiod of edu-
cational reform can be played out in various ways. Let’s explore the pos-
sibilities. The thinking skills movement can be treated as a fad, an
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cphemeral idea that's momentarily interesting, which generates a great
nunsber of journal articles, and then withets away when the next band-
wagon idea comes along and captures educators’ attention. Thinking
skil's could also be received as a new subject matter. Some schools or
school districts could actually allocate instructional time for its instruc-
tios: and seck special materials for these special classes. American schools
have an extensive history of purchasing instant, ‘‘plug-in'* programs, of-
ten imposed upon the classroom teacher by administrative decree.

Unfortunately, research shows both these approaches are long-range
curticular failures (22). ‘“Teacher-proof'’ programs of the 1960 vintage
are not an ideal model for introducing thinking skills to American edu-
cators. The already heavily burdened school program does not need addi-
tional courses; indeed, anything that could streamline the pregram is
probably desirable.

In order to build a sound thinking skills program, there is need for
teacher involvernent as well as teacher acueptance in planning the pro-
gram. Matched to support from administrative leaders in a systemwide
cffort, these are the ingredients of a curricular change that is expected to
last.

Perhaps the most convincing argument foe chinking skills development
is that there must be professional commitment to teaching. There is 2
great deal of discussion today about teachers being valued and consid-
cred professional. Thinking skills are important to that characterization.
If the central purpose of schooling is to help students think and learn
better, and the primary agents of that instruction or mediation ate teach-
ers, thinking is the important raison d'étre of a teacher’s competence.
Thinking skills is a rare topic of discussion that cuts across all subject
matters of the schoo!l's curriculum and reaches to the university coramu-
nity as well. How students learn to think in a particular subject area ot
what are the most appropriate ways to present a specific lesson are nc, less
problems of a primary teacher than of a college professor. Curriculum is
the link between the processes of cognition and the larger instructional
design which drives schooling (sce Figure 1). To sec this relationship is to
be able to address the needs of educational change today in American
education. To ignore this relationship, in Cornbleth’s words, is to con-
tinue with curriculum not as active inquiry but as *‘passive acceptance of
tradition, authority, or ‘common sense’ "’ (23).

There are some critical steps to be taken if the possibilities of the cur-
rent historical juncture are to be realized. If we want to enable students
to be critical thinkers and capable of higher order cognitive skills, we
must make it possible for teachers to act as professionals in the determi-
nation and instruction of those skills. We cannot expect that teachers
must serve as heroes or heroines to introduce thinking skills into their
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SCHOOLING—ALL EXPERIENCES

S e i =i el T
Instructional Design for

Selection of Appropriate
Curricular Content
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Associated with Education

Figure 1: Educational Relationships in the School

Source: Thinking Skills Throughout the Curriculum. A Conceptual Design by Barbara
Z. Presseisen (Philadelphia: Research for Better Schools, 1985), 14.

classrooms. Corbett and D’ Amico suggest four major conditions that are
necessaty to support such a program of change:

® Make local resources available.

® Provide a grace period at the onset of effort.

° Encourage implementation and reward accomplishment.
® Incorporate the change into regular procedures (24).

Teachers need time to study the current thinking skills programs and
the related literature. They need time to talk among themselves akbout
what this movement means to their own subject ateas and to the larger
curricular concerns of their district. They probably will want to try some
of the existing materials or talk with educators who have had direct expe-
tience with published programs. Some cffort should be made tc relate
this examination to the needs of a school's current population and the
data that exist about the achievement of that population, particularly as
telated to the development of thinking. Obviously, teachers and admin-
istrators in a disttict need to communicate with the policy makers of the
district, too.

It is important to recognize that thinking skills development—no less
than cuzriculum development—is not a quick-fix repair job in schooling.
[mprovement takes time and patience, as well as funding, and innova-
tive projects that are worthwhile need to be supported, particulatly in
their initial phase. At the same time, implementation needs to be en-
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couraged not by making thinking skills an add-on to the curriculum, but
by making it 2 bona fide pare of the regul>: school program. This means
that course work and tegular subject matter actoss the school’s program
must be invoived in such an implementation and all teaching personnel
need to be encouraged to take the effort seriously. Results of the imple-
mentation ought to be shared with these persons on a regular schedule.

In the current thinking skills movement a possibility has been offered
to redirect the course of American education. Particularly in the area of
curriculum, a new focus for schooling has been proposed amidst 2 hectic
reform period. Will America’s educators have the courage to respond
positively? Can they afford not to? These ate questions worthy of serious
thinking.
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CRITICAL THINKING
AND THE CURRICULUM

by Robert H. Ennis

Robert H. Ennis finds foult with the idea that thinking is subfect-specific, and

therefore must be taught within academic disciplines. He argues that there cie

general principles of thinking that bridge disciplines, and gives several exaruples of
principles that appear 1o apply 20 all areas of activity. He suggests practices that
can increase the tromsfer of these shills; they include using many different exam-

Dles; being receptive to students’ questions; asking students to clarify their state-
ments, focus their thoughts, and supply reasons for their ideas; and belping stu-
dents be aware of and think about their thinking processes. Ennis concedes that
this advice is vague, but notes that sufficient research bas not yet been done on the
transfer question to ammive .  definitive solutions to the problem.

This chapter is reprinted with permission Jfrom National Forum: The Phi Kappa
Phi Journal, vo/. 63, no. 1 (Winter 1985): 28-31.

The author is Professor of Philosophy of EBducation at the University of Winois
and Director of the Wiinois Critical Thinking Project.

Suddenly, it seems, critical t .aking is truly popular. Pethaps starting
with the 1980 recommendation by the Rockefeller Commission on the
Humanities that the U.S. Office of Educatios include critical thinking in
its definition of the basic skiils, concrete interest has rapidly expanded.
Prior to this, eritical thinking often appeated on lists of goals of educa-
tion, but not much was done about jt. In 1961, for example, the Educa-
tional Policies Commission held that the central purpose of American
cducation was the development of the ability to think, but public and
professional interest moved in other ditections.

Since 1980, however, much has happened. As of the fall of 1983, all
students in the California State University System are requited to study
critical thinking in order to graduate. The Community Csllege Human-
ities Association in 1983-84 had critical thinking as the topic of the
presession workshops that preceded its annual meetings in Hartford, St.
Louis, and San Francisco. Programs leading to the master's degree in the
teaching of critical thinking have been set up at Sonoma State University
and at the University of Massachusetts in Boston. The College Board
(sponsor of the Scholastic Aptitude Test—the SAT) through its Project
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EQuality has identified reasoning (defined roughly as I would define
critical thinking) as one of the six basic skills needed for college (1983).
A task force of the Education Commission of the States did a similar
thing (1983). The states of California and Conaecticut are incorporating
critical thiizking in their statewide testing programs for 1984-85. Sales of
the leading critical thinking tests, the Cornell critical thinking tests and
the Watson-Glaser test, have increased greatly in the past year. And
those of us whe are working in the ficld are now deluged by requests for
help in establishing and appraising curricula and instruction aimed at
critical thinking.

Though gmuﬁcd by this real interest, I am concerned by the large
number of problcms facing teachers, school systems, colleges, and uni-
versities trying to do something about critical thinking instruction. There
is much that we do not know about the capabilities for critical thinking
of students of various sosts at various levels. Teaching materials and tests
need to be developed. Teachers need to be retrained. And there is dis-
agreement about what critical thinking is and how it can be included in
the cutriculum. One controversial question about inclusion of critical
thinking courses in the cutriculum is, Should critical thmkmg be taught
as a separate course, or be included in the instruction in existing courses,
or both? A topic that always arises in discussing this last question is the
subject specificity of critical thinking, my first topic because it is current,
crucial, and inadequately conceptualized in discussions I have seen, and
because it is a good starting point for discussion and investigation of oth-
er critical thinking problems.

DISCIPLINE SPECIFICITY VS. TOPIC SPECIFICITY

One immediate tangle arises from different interpretations attached to
the tetm ‘‘subject.”’ Sometimes ‘‘subject’’ is meant to refer to a disci-
pline, a standard body of subject matter in accord with which schools,
colleges, and universities are often organized. Sometimes the word *‘sub-
ject’”’ means the topic under consideration in a given context, the latter
being a much broader interpretation, because it can refer to the topics of
the disciplines as well as to whatever the topic might be in a context.

When I served on a jury recently, we were faced with the question of
whether the defendant lied about whether the deceased threatened her
life before she stabbed him. Deciding whether a defendant has lied
about such things was not part of one of the standard disciplines in ac-
cord with which my education was organized. Yet such decisions and the
evidence sifting on which they ate based ate a very important kind of ac-
tivity for all of us, and judging whether others have lied is a subject
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about which we all have acquired considerable knowledge. It is an im-
portant subject calling for critical thinking. But it is not part of one of
the standard disciplines that I studied in my general education.

Another example is the case of the airline traveler that Robert Glaser
drew from the National Academy of Science’s Outlook for Science and
Technology: The Next Five Years: ** At the sccurity gate, the aitline pas-
senger presented his briefease. It contained metallic objects. His depar-
ture was delayed.” Glaser, a specificity advocate, obsetves, ‘“To undet-
stand this commonplace incident, an individual must have a good deal
of prior knowledge of air terminals.”” Knowledge of air terminals is sub-
ject knowledge in the broad sense of the term “subject,” but not in the
more restricted sense used to refer to the standard disciplines.

These two examples give you the idea. Perry Weddle in his delightful
way mentions many more:

This week the Typical Educated Person had to find a new mechanic, listen

to the broker, advise a friend’s child on her career, choose a newspaper, de-

cide whether to fight an undemocratic, harsh, but fair administrative decision,

trouble-shoot a malfunctioning vacuum cleaner, and turn down a thoughtful
and appreciated invitation to spend the weekend at Mendocino, The Typical.

Educated Person argued politics, music, psychology, sports, and religion. Aca-

demic fields cover only a fraction of such stuff. And no student could cover but
atiny fraction of the needed fields.

The important point is that not all subjects are disciplines, especially
disciplines that a given student could study. Even if it is agreed in the
broad sense of *‘subject’’ that critical thinking is subject-specific, it does
not follow that it is discipline-specific in a way that requires that critical
thinking instruction be lodged in instruction in the disciplines.

So one common argument to support the lodging of critical thinking
instruction within the disciplines does not work. Condensed, the argu-
ment goes as follows: ‘‘Thinking is always thinking about something.
Thus, critical thinking is subject-specific. So critical thinking instruction
must take place only within subject matter areas, the disciplines.”” This
argument fails because it exploits the ambiguity of the word ““subject’’
(the first occurrence of the word *‘subject” is broad in meaning; the
third occurrence of the word has a natrow meaning, referring to the pat-
ticular subjects—i.e., psychology, sociology, history, etc.—taken by a
student). The argument contains the fallacy of equivocation.

Viewed in stark form like this, the argument looks too implausible for
anyone to offer. Yet I often find embellished and extended forms of it
in discussions of the topic.

I am not here saying that critical thinking izstruction should not be
part of the subject matter instruction that a student receives. I am only
challenging onc of the arguments alleged to show that such instruction
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should take place onfy as patt of instruction in other subject areas. That
conclusion does not follow from the fact that when we think, we must
think about something.

A caveat: If we look far enough, then we might well find some course
in some school, college, or university for each area of background knowl-
edge in each act of critical thinking. That is, we might, for example,
find somewhere a course in airport management, the subject matter of
which includes the facts and principles that enable the traveler to under-
stand the delay. And we might find a course in a law school or in a phi-
losophy department that teaches the principles for a juzor to use in figur-
ing out whether a defendant lied about being threatened (though I do
not know of any such course). But I am confident chat cognitive psychol-
ogists like Robert Glaser would not advocate a course in aitport manage-
ment in order that the traveler understand the situation (one merely
needs to read the newspapers), and juror Ennis never took a course
teaching the principles for a juror to use in figuring out whether a defen-
dant lied about being threatened. Furthermore, it would be absurd to
advocate that we all take a course in everything about which we want or
need to think critically.

GENERAL PRINCIPLES OF CRITICAL THINKING

Although I am firmly convinced that a thorough knowledge of the
subject about which one is thinking is essential for critical thinking, I
als0 am convinced thas there are general principles that bridge subjects,
that bave application to many subfects. Here ate several examples of such

principles dtawn from a large number embodied in the conception of
critical thinking I have refined over the years:

1. A person’s having a conffict of interest is a ground for regarding
that person’s claim with greater suspicion than would otherwise be
appropriate.

2. It is a mistake to misdescribe a person’s position, and then attack
the position as if it actually were the person’s position (the ‘‘straw-
person’’ fallacy).

3. Given an “‘if-then’’ statement, densa/ of the consequent implies
the denial of the antecedent.

4. The ability of a hypothesis to explain or help explain the facts
lends support to the hypothesis, if the hypothesis is not otherwise
disqualified.

The conflict-of-interest principle, though vague and requiring judg-
ment in application, applies in all areas of activity with which I am fa-
miliar, including, for example, jury trials, certification of airplanes, ap-
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praisals of the statc of the economy, recommendations of graduate stu-
dents, interpretations of IQ studies, and, yes, even the hawking of mate-
rials for the teaching and testing of critical thinking.

Likewisc, and obviously, the straw-person principle applies every-
where. It applies to politics, to medical research, and to appraisals of
conceptions of critical thinking. You name the topic: the principle ap-
plies. But, of course, knowledge of the subject (including what the origi-
nal person said) is nceded to apply it.

Here are three cxamples of the application of the third principle, the
one about denial of the consequent:

It John is in school, then Mary is in school. But since Mary is not in school, we

can conclude that John is not in school.

It Shakespeare intended lago to be a melodramatic villain, then Emilia, lago’s
wife, would have at least suspected him to be a villain. But she did not suspect
him to be a villain. So Shakespeare did not intend lago to be a melodramatic
villain.

I a body in motion needs a centinual imp2tus to keep it going, then this ball
when thrown straight up in an automobile moving at constant velocity will
move to the back of the automobile. | did throw it up that way, but the ball did
not move to the back of the automobile. It came right back down in my lap. So
itis false that a body in motion needs a continual impetus to keep it going.

Although it takes background knowledge to understand the signifi-
cance of these arguments, the denial-of-the-consequent principle has
wide application. It appeats to be less subject-dependent than the fourth
principle, the support-by-explanatory-power principle.

The fourth principle’s wide application is evident from the following
three examples: first, from a standard discipline, history. The hypothesis
that Napoleon died of atsenic poisoning rather than cancer gets support
from its ability to explain his nausea, chills, weakness, and increasing
corpulence during his last few months. It also explains the traces of ar-
senic found in his hair—more support.

Second, from another standard discipline, English literature: the hy-
pothesis that Emilia in Shakespeare’s Ozbello did not suspect Iago to be
a villain explains why she expressed surprise when Othello told her,
*“Thy husband knew it all.”’

Third, from my jury expetience but no discipline that I have studied:
the hypothesis that she loved him and was very jealous explains why the
defendant stabbed the victim.

These four principles show that there are elements of critical thinking
that are general and that bridge subjects. The conditions under which
transfer, or subject bridging, occurs are my next topic. But it is impor-
tant to remember that there are important features of critical thinking
that are subject general, so to speak, just as their application is, I be-
lieve, at least in part subject specific.
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My examples could be used to argue for the subject-specificity point
that background knowledge of the subject is necessaty for the reasonable
application of a principle. For example, if you do not know about love
and jealcusy and how they move people, and if you do not know the
particulars of that situation, then you are not in a good position to judge
whether the hypothesis about the defendant’s love and jealousy explains
why she stabbed the victim. But I shall not argue here the need for back-
ground knowledge of this sort. It is not a controversial point among peo-
ple who wotk in the area of critical thinking, although it is sometimes
neglected.

TRANSFER

Onec matter that 4 controversial is the extent to which students transfer
their knowledge of a general principle from one subject area to another.
A vague general dictum of educational psychology is that transfer does
not occur unless you teach for it. This time-honored principle is similar
to the vague modern dictum that thinking is domain specific.

Vagueness arises in part from unclarity about whether two applications
of a principle are actually in the same domain or whether a new applica-
tion would actually be a case of transfer. The problem lies in the lack of
ctiteria for deciding whether any two given topics are in the same do-
main. For example, are the hypotheses about Napoleon and the defen-
dant in the same domain? One might think not, yet they ate both about
someonc’s doing something that could be illegal. By what criteria do we
judge them to be in different domains?

Vagueness also arises from lack of criteria for deciding whether we
have actually taught for transfer or not. In domair-specificity language,
we might also ask, How many applications of 2 gereral principle in how
many domains are required before we can be reasonably well assured of
transfer? There are no <lear criteria for deciding either of these questions.

Another uncertainty arises from the fact that some of the principles of
critical thinking arc more easily generalized (less domain specific) than
others. Frora my teaching expetience, I find much less domain specificity
for the first three principles I mentioned than for the fourth. That is, I
find students applying the conflict-of-interest, straw-person, and denial-
of-the-consequent principles to new subjects more readily than the sup-
port-by-explanatoty-power principle. In short, I have found that the first
three principles seem to transfer more readily than the fourth.

These three kinds of vagueness (absence of a way of telling whether
two topics are in the same or different domains, lack of a clear criterion
for telling whether we have taught for transfer or domain bridging, and
the variability among critical thinking principles in their transferability)
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make research about the domain specificity and transferability of critical
thinking instruction difficult indeed. They tempt me to retreat to the in-
sights gamnered from years of teaching critical thinking. Vague though it
may be, here is onc compilation of these insights: use many examples of
many different sorts; go slowly; be receptive to questions and to stu-
dents’ original thoughts; press for clatity; arrange for studeats to engage
cach other in discussion und challenge; arrange for them to assume pro-
gressively greater control over and responsibility for their learning; ep-
courage students to be aware of whau they are doing and review what
they have donc; ask for a focus (often a thesis) and for reasons in any dis-
cussion, and encourage students to do likewise. I trust that if these prin-
ciples are followed in 2 number of areas, transfer to new areas will occur.

But it is clear that transfer can occur and that we can go beyond do-
main specificity. Although I had never been on a jury before, I found
mysclf exercising a wide variety of critical thinking skills in that court-
room situation.

Another way to look at the learning-transfer question is to think about
the transferability and domain specificity of arithmetic and writing.
Somchow it happens that we apply the principles of percentages, for ex-
ample, to 2 wide vaticty of subjects: inflation, population increase, auto-
mobile finance contracts, airctaft fuel consumption, and income tax, for
example. I did not study the application of the principles of computing
percentages to these areas; yet I have transferred my grasp of these prin-
ciples te them. Similarly, I did not write about critical thinking in my

English classes; yet I am now managing to write complete sentences and .

to organize my thoughts in paragraphs in this essay. The principles of
writing sentences and paragraphs and computing and comparing per-
centages are clearly not limited to the domains in which they were
taught to me. Is there reason to think that it is different for critical
thinking?

INCLUDING CRITICAL THINKING IN A CURRICULUM

It is reladively easy to add a critical thinking course to the curriculum
in a college or university. It is very difficult to do so at the senior high
school level. Middle schools and junior high schools tend to be more
flexible, but there is not much flexibility where requirements are con-
cerned. By and large there ate no separate courses in critical thinking at
the elementary level, though there are programs.

These ate four practical facts that are important in making decisions
about the inclusion of critical thinking in the curriculura at the four lev-
cls mentioned. Another fact is that students ase understandably intoler-
ant of being exposed to the same thing over and over again, and doing
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so is a waste of resources. Furthermore, it is difficult for teachers to reach
an adhered-to agreement among themselves about the total content of
an area like critical thinking. It is also difficult to reach an agreement on
the question of which subject matter areas should be counted on to have
taught something which can be considered as a prerequisite in other sub-
ject matter areas, if the division of responsikbility is not simple.

If it were not for the lower reading level, the relative immaturity, and
the shorter atiention span of clementary studeats, the elementary schools
would be the best place to teach critical thinking, because one teacher
generally has control over most of the subject matter and other experi-
ences of the students for a whole year. A principle that is introduced in
onc subject or activity could then be applicd in others under the guid-
ance of the same person. Repeated application in a varicty of situations
would provide the ability and disposition.to_extend.the learning-to- new
situations. Furthermore, barring problems resulting from students trans-
ferring from one school to another—mobility among schools is admitted-
ly a problem—coordination from one grade to the next could be easier
because of possible interaction among elementary teachers.

It would not be politically feasible to introduce an extra course in
“ctitical thinking" at the secondary level unless it were adopted by one
department as part of its course requitements. Perhaps the English or the
social studies department could offer instruction in *“‘critical thinking’’ in
requited courses. A half-year course in “‘critical thinking”” in one of
these two departments (in the sixth or seventh grade and also in the
ninth or tenth grade) could well provide summary and teinforcement of
preceding work and a satisfactory introduction to further basic principles.
Alternatively the same thing could be accomplished with two or three
units at cach grade level in the English or social studies sequence. Teach-
crs of other courses in the sccondaty school could then depend on stu-
dents’ having developed these skills (just as physics and chemistry teach-
crs now depend on an clementary algebra course to have conveyed some
of the basic principles of algebra).

It would be inefficient to leave it up to each teacher in every course to
introduce some principles of critical thinking: for example, that denial of
the consequent in an argument is a valid form of reasoning. Teachers
would find that some of their students know it well (though perhaps by
a varicty of names) and that others do not know it at all. So it would be
good to have one central place where basic, geseralizable ideas are re-
viewed and introduced. Of course, we cannot expect complete transfer-
able learning (i.c., the ability to apply principles learned in one subject
area to an entirely different subject matter) to occur from this one central
course.
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If and when critical thinking iustruction becomes prevalent and suc-
cessful in the clementary and secondary schools, then the need (for the
sake of cfficiency) for a separate course at the college level to introduce
the principles of critical thinking will diminish; but the nced for the
practice of critical thinking within the other courses will not diminish,
since critical thinking about the subject is an integral part of the proper
study of most subjects.

In sum, showing that critical thinking requites some subject (or do-
main) does not make it necessaty that it be taught only within one of the
standard subject matter areas. However, the current practical situation in
secondaty schools (especially senior high schools) scems to call for the
lodging of basic ctitical thinking instruction within the existing subject
matter areas. (English or social studies departments could take on the fe-
sponsibility for the review and introduction of the basic ideas of critical
thinking.)

But the same practical considerations do not hold at the college level.
At that level—at Ieast until the secondary schools take cate of it—a sepa-
rate critical thinking course in some department (often the philosophy
department) is practically feasible (but articulation with other courses in
the university is often lacking and requires attention). This all assumes
that subject-marter-specific, critical thinking instruction should take
place in all clementary, secondary, and college subject matter areas.

The question of whether critical thinking skills transfer from one do-
main to another is vague enough to make uscful research on the topic
quite difficult. How do we tell whether two topics arc in the same do-
main or subject? How many instances of teaching a principle in different
domains are needed for leaming transfer to occur, and how do we count
them? And which critical thinking principles are we talking about? They
scem to differ in their ease of transferability. Yet it scems that critical-
thinking instruction does transfer to new situations—Ilike serving on a
jury—and it scems that similar principles from English and mathematics
also transfer to new situations.

We do not have sample curricula in action in existing schools to test
these suggestions about subject specificity and curticulum. Nor do we
have trained teachers and quality teaching materials for implemeating
the sample curricula, These are )obs that need to be done soon. I hope
that the current tidal wave of interest in critical thinking lasts long
cnough for the necessary research and development to take place.

The current emphasis in critical thinking is one educational trend that
we need o preserve. Let us hope that fickle public interest provokcd by
the carly errors of enthusiastic people and by the ignorance of instant ex-
perts and charlatans does not destroy this trend.
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CONVERSATION WITH
DAVID N. PERKINS

Dezvid N. Perkins talks about the nature of creative thinkiv3—what it is and &
104, and how best to develop it. He begins by suggesting key errors abost the na-
ture of thinking. First, he suggests that solutions to problems Jo not come by wait-
ing for inspiration—thinking is an active process, and successful problem solving
requires actively working on a problem. Second, he feels that perbaps too much
emphasis bas been placed on problem solving; time must firss be invested in prob-
Jem finding: searching for problems of inserest, ruther than automatically working
toward the technical solution of a problem posed. Perkins iuggests a variety of ac-
tivities that be sees as futogeal to active problem solvir 1. He critiques creative
thinking courses that emphasize fluency—making lists ¢, new ideas without sub-
fecting the ideas 10 a sense of standards. He maintoins that “‘there’s no such thing
as creating in genersl,” and feels that courses that aitemin 10 teach general skills
of creativity may not be useful.

In this chapter the initials JLS identify the name of the publication where it ap-
pesred originally: The Joumal of Leamning Skills, Fal/ 1983. Reprinted with
Dermission.

David N. Perkins is Co-Director of Project Zero at Harvard University, Cam-
bridpe, Massachusests.

JLS: Throughout your book The Mind's Best Waork, you challenge some
common assumptions about thinking. Could you give us an example or
two which you think are critizally important—key errors people make
about the nature of thinking?

PERKINS: Well, I think one of the most important crrors is the notion
that you fill your mind with relevant information and then wait, and
eventually the solutien to a problem presents itself. Certainly my own
view is that thinking is an active process: You make tiie most progiess
when you spend the most amount of time pushing around picces of the
problem in diffe=~~% ways and striving to resolve the problem. This is
not to say that it's never a good idea to set 2 problem aside. It may very
well be a good idea at cexain junctures. But basically you make progres<
by working on a problam, not by sitting back and waiting.

Another common ercor is this: In populat patlance, and I think in tue
field of psychology als.,, there's a great stress cn problem solving. Well,
indeed problem solving is a ve-y nseful skill. But it can be afzued that
just as useful a 3l' is problem finding. Onc of the most notable charac-
teristics of a skillea and creative scientist, for example, is that he or she
selects very good problems to work ou. Ih: problems are meaty, impor-
tant, they lead to further developments. i general it scems to be the
casc “uat people in their thinking do not invest enou_A tirae 1n problem
finding—that is to say, cxploring *he possible proble. ‘s they might ad-

49




dress, and choosing, with some care and thought, a problem to address.
There’s even some empirical evidence from the visual arts that the artists
who produce the most creative products are those who spend the most
time on problem-finding kinds of activitics—that is, on searching for the
sort of work they want to do at the moment, rather than quickly jump-
ing into a particular kind of work and investing their efforts in its techni-
cal execution. So another important th'ng to keep in mind: reallocate
some time to problem finding.

JLS: You've said that it's impo~ant tc work actively at a problem, not
simply sit and wait for its solutton. What kind of activities does one en-
gage in when working actively at solving a problem?

PERKINS: My list of activities is not unique. I take it that the following
kinds of activities atc routine and relevant: You try to remember related
problems, problems that you've addsessed before that may bear on the
problem at hand. You perhaps tty to put your information in different
combinations, different arrangements—perhaps you make lists or dia-
grams. You may tty alternative modes of representation—verbal versus
visual, let’s say, pictotial, thrac-dimensional even. You may make analo-
gies: connect the subject at hand to something similar to it or sometimes
to something quite remote from it. You may tty to project yourself into
the situation—in a physics problem, for example, imagining that you're
the proton moving through the cyclotron. You may try to list lots of
ideas; you may go through cycles of idea-generating and criticism, so
that you produce and then sift. All of these kinds of processes, and no
doubt a dozen others, atc very common in any kind of generative
thinking.

JLS: In your book you said that there are pethaps some problems with
ceeative thinking courses. That students may be ‘‘trapped by their hy-
potheses’” or these courses may promote long searches which, if they're
not guided by standards and clear objectives, keep a problem open with-
out reaching critical solutions. Would you comment on that and what
you think about creative thinking courses in general?

PERKINS: Onc thing has to be said at the outset about creative thinking
courses: they come in many kinds, and it’s hard to generalize. Now there
was a period—roughly speaking, the '60s—whete there was a leitmotif
that was common to most of the instruction in creative thinking. That
leitmotif was that creative thinking was a matter of ideational fluency—
cranking out lots and lots of ideas, and then of course being in a position
to pick the best one, and solving the problem. Now my impression is
that the stock in trade of instruction in creative thinking has proadened
somewhat since then. On the question of ideational fluency, in particu-
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lag, there are at least two problems with it. One is tn> following: Re-
search shows that those who make long lists of ideas are Lot necessarily
vety good at picking out the best ones, and in fact may end up with no
better 2 selection than the person who has tried from the outset just to
list the three or four ideas that feel strongest. So one may simply be in-
vesting time to no purpose in making a very long list.

I'd like to qualify that, though. I'd like to point out that it depends
on onc’s standards in what onc is secking. It really makes sense to make
quite a long list, idea after idea, if it’s quite clear in your mind that you
haven't yet achicved scmething of the potential that you want. In other
words, many times the process of invention is driven by a shatp sense of
the standards one is trying to meet, and scarches get long because the
process is so driven.

JLS: Like a composer revising what he’s written because he has an id=a in
mind and he’s not quite gotten it yet.
PERKINS: That's a good analogy.

The second reason for caution in evaluating carlier creative thinking
courses is that measures of ideational fluency originally were thought to
reflect real-world creativity. If you scored high on an ideational fluency
test, presumably you were creative in your writing, or your mathematics,
or whatever your discipline was. And therefore, the logic went, pethaps
if we can improve people’s ideational fluency, we can improve their per-
formance in real-world creative situations. Since then some more research
has been done, and it tumns out in fact that performance on ideational
fluency tests does not correlate well with ratings of real-world creativity
based on things like asscssments by peers on one’s conttibution to 2
field, or listings of important publications—most any -sort of measures
you might want. This question has been looked at from various perspec-
tives by various rescarchers, and by and latge the consistent finding is
that measures of ideational fluency do not reflect real-world creativity
well. Consequently, the whole conceptual underpinning of instruction
designed to improve ideational fluency comes under challenge.

JLS: Do you feri that there’s a tendency to teach creativity out of con-
text? Can you teach creativity in the abstract, or do you need a disci-
pline, a concrete ficld in which to practice this behavior?

PERKINS: Let me give you some ideas of that based on knowledge and
some based on conjecture. First, as a philosophical point, you have 12 e
being creative about something. There’s no such thing as creating in
general. Okay. Different kinds of instruction highlight one or another
discipline in which one is doing the creating. Some instruction highlights
everyday problems—how to get along with your brother-in-law. Some




instruction highlights business problems—how to resolve a labor dispute.
Some highlight artistic pursuits—how to produce a provocative, inven-
tive poem. In fact, if you look at the range of programs designed to do
this sort of thing, you will find they all have favorite domains of creativ-
ity. Those programs that pretend to teach general skills of creativity al-
most always give problems from a limited domain. It is simply not the
casc that the problems they give renge widely over the universe of cre-
ative problems. For example, it's often the case that 2 book designed to
provoke creative activity might use puzzle problems of various sorts—
where you have to fit a diagram together to achieve a certain constraint.
Now there’s no particular reason to believe that this sample of the range
of all possible creative problems is particularly representative. Granted,
then, any program has made a selection, often 2 rather natrow selection,
of the kinds of problems it will deal with. A question arises: If you get
good at being inventive in this context, will your inventiveness be im-
proved in other contexts? In general, the lesson of a number of studies in
contemporaty cognitive psychology is tha: transfer is hard to come by—
harder than you would think. Quitc commonly, if you train a person
and get them petforming pretty well in one domain, they don’t carry
across these skills to another domain. That’s one caution. My own fecl-
ing, therefore, is if you're interested in performance in a particular do-
main, teach in that domain. Don't teach something clse and hope it will
transfer, Teach directly to the task.

Nonectheless, it's possible that there may be transfer from one of these
problem domains to others. Furthermore, transfer is a sticky thing. It
seems that you have much better luck getting transfer if you deliberately
provoke it—if you teach the person to transfer—show people how to ap-
ply things like new methods for solving puzzle problems to solving a set
of real-world tasks. By and iarge, there have not been very many studies
where teaching to transfer has been an explicit part of it. It’s not clear
how much transfer one might get if one taught for it explicitly. So my
position at the moment is: One, teach to the task you're interested in,
since we can't. count on transfer. Two, let’s experiment with teaching ex-
plicitly to transfer to see how much we can get.

JLS: Would you comment on the notion that concrete application is
more likely to result in creative thought than practice in abstract concept
making?

PERKINS: Contemporary psychology shows clearly that skill in any do-
main is highly dependent on a vast reservoir of experience. Take for cx-
ample chess. Studies of master-level chess have demonstrated that the
chess master relies on a kind of vocabularty of configurations of the ordes
of 50,000. Using this vocabulary quite automatically and spontancously,
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the chess master encodes the layout of the board. This is the mechanism
by which he can memorize 2 board at a glance. Presumably this is also
the mechanism by which he can search out various possible lines of at-
tack and defense more efficiently than can the novice. He has these
“chunks"’ to think with, whereas the novice can only think on a piece-
by-piece level.

There is evidence that similar kinds of chunking occr s in almost any
domain of skilled performance. Solving problems in physics or in mathe-
matics, onc develops a repertoire of paradigms and patterns of thinking
and organizes onc's problem solving in terms of those paradigms and
patterns.

Now it's quite likely that there’s no substitute xor lots of experience in
accumulating this repertoire which enables highly skilled performance.
But there is another side to the story. That's the side of being generally
organized and systematic about what one is doing. The novice not only
does not have 2 very large repertoire, but many novices are also very dis-
organized in the way they go about trying to tackle a problem. A good
example of this kind of perspective is that of Alaa Schoenfeld, who's
done work on mathematical problem solving. Schoenfeld distinguishes
on the onc hand managerial strategics for keeping track of what one is
doing, and on the other hand a particular heuristic, like mathematical
induction. Roughly speaking, one might call the heuristics he’s referring
to the repertoire of chunks, but there is this other thing, this managerial
strategy. Even when the student is a novice, and has not accumulated a
very large fepertoire, it scems reasonable to encourage the studerit to be
systematic, organized. In much more specific terms, it's reasonable to ask
him to do things like the following: One, ask himself, ‘‘Am I making
progress on the problem?’’ or ‘‘Can I think of another approach?’’ “‘Do
I have a plan that I'm in the process of executing? If not, can I make my
behavior planful?’’

In conclusion, I'd say that there's no substitute for experience in the
domain, but neither is it true that students right from the first have the
kind of goord management that also promotes effective problem solving.

JLS: You talk about thinking aloud experiments in terms of research
throughout the book. You speak primarily of reseacch done with ex-
perts—people who are successful in their disciplines. Could you tell us
something about thinking aloud not as an experimert, but as an instruc-
tional technique, as At Whimbey and Jack Lochhead are doing*, to

* Arthur Whimbey .’:djz::!: Lochhead are members of the Editonal Advisory Board of the Joutnal of
feaming Skills, We Juve pubished arucles on thewr wotk, Cognutive Process Instructton using pait
problem sclving, in two issues of JLS: Winter, 1982 and Summer, 1983,
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help students become better and more systematic problem solvers by
thinking aloud, externalizing their thoughts. People doing this kind of
work feel that to externalize thought is to improve its functioning. What
do you think about that?

PERKINS: On the whole, I view this kind of work very favorably, and
take 2 somrwhat Vygotskian view of it. That is, private thinking is in sig-
nificant part an internalization of more public verbal and other intcrac-
tions. By making important patterns of thiuking public, by forcing them
to occur in public—dialogue between two pair problem solvers, for ex-
ample—or simply by having a person verbalize his thoughts—that be-
gins to teach the person something about possible patterns of thinking.
This kind of practice encourages the person to view patterns of thinking
so made explicit as objects that he can adopt or not adopt, choose
among, revise, and so on.

JLS: Along these same lines, Jack Lochhead has said, ‘“Novice students,
particulatly poor ones, do not need to be taught methods which they can
only follow in 2 mindless fashion. Rathex they need to be taught to think
about whatever problem solving method they happen to choose” (JLS
Vol. 1(2), 5). Would you comment on this?

PERKINS: Well, Jack is encouraging a kind of critical awareness of what
onc is about that I can't help but applaud.

JES: How does this work relate to your own in this area?

PERKINS: I would say that my approach is very much in line with Jack’s
approach, and, in fact, with similar approach:s which are widespread in
the field. The idea of making explicit the thinking process at work is al-
most universal in this kind of instruction. As to just what you do exactly
and what kinds of problems you pose, that varies from person to person
and from population to population. One of the characteristics of Jack’s
work, for instance, is that he’s warking with remedial math instruction.
He's working with people who ate demonstrably below par in their
mathematical competence. That means that you have to strike a slow
pace, do things in an crderly, step-by-step, and not very brisk way to
mazke progress. If you're dealing with a group of gifted students, or even
a group of ordinary students, you may be able to pose problems of a
scope and subtlety that would be entitely unreasonable for the students
Jack is dealing with.

JLS: In The Mind's Best Work, you talk about a number of heuristics,
for example, SQ3R. Would you tell us your central criticism of heuristics
as they've been used so far, and how you think they might be best
adopted by students?
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PERKINS: There arc a number of difficulties that get in the way of the
effective use of heuristics. Perhaps one of the most important is the qual-
ity of the heuristics themselves. The fact of the matter is that very few « ~
the heuristics that are commonly taught have been subject to rigorous
testing. Furthermore. there is a problem with the track record of those
that have been tested. It tumns out that some that seein very plausible
when tested tutn out not to be very helpful. For example, 2s I men-
tioned earlier, it turns out that it isn’t necessarily a good idea to generate
as long a list of alternatives as you can when trying to solve a simple sort
of problem, such as coming up with a title for a story. Likewise there’s
an extensive body of research on brainstorming—itself a particular ap-
proach to generating many ideas—and the research is quite equivocal as
to whether or not brainstorming yields a better product. As a generaliza-
tion, we simply have to be cautious about our intuitions as to the help-
fulness of a heuristic. Heuristics that plausibly might help do not neces-
sarily help. Eventually we can hope that psychologisis wili get around to
doing the necessary research on which heuristics ate the most powerful.

It also should be said that some heutistics scem so blatanty helpful
that there’s no great need to do heutistics on them. For example, the
heutistic advice, ‘‘Understand the problem before you try to do it,” is
virtually unquestionable, and certainly many students do not take the
trouble to determine whether they understand the problem before tack-
ling it.

Another problem with heuristics is that they overshoot. Often they
specify so full and detailed at approach to the problem that it seems not
worth the effort. Like SQ3R. Now this depends also on one’s context. If
one is prepating for an exam in the forces behind the American Revolu-
tion and the events leading up to it, one might be well advised to use
SQ3R to the letter. On the other hand, if one is trying to take in the gist
of what happened, SQ3R seecms to be too meticulous to bother with.
Usually these kinds of hedges do not come with the presentaticn of 2
heuristic. Rather the student is told to ‘‘Do this.”’ Fortunately, most
people are sensible about heuristics. They hear them, try them a bit, and
quickly start to revise and revamp ihem to each individual's personal
necds. However, the problem is that the student doesn’t always have the
sense of which the most important parts of the heuristic ate, and may
not do such 2 hot job at editing it.

By far the larger problem with heuristics, howevet, is that students for-
get them. After a few exercises in class and some adaptation, out of the
instructional context the student simply does not turn his mind in that
direction again.

JLS: Like outlining.
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PERKINS: Pethaps like outlining. Although that is probably a good case
of a bad heuristic. The contemporary view of psychologists of writing
seems to be that outlining is not very helpful, at least outlining as con-
ventionally taught. So that particular heuristic may be well forgotten.

JLS: Weli, the problem with many heuristics is that they ate similar to
outlining in the sense that they are not integral to people’s thinking.
Once the student stops doing the trick, he stops doing it totally—unlike
leaming to gencrate questions, for example, most heuristics do not be-
come part of the student’s thinking.

PERKINS: That makes sense to me.

JLS: A major problem with the educational system is that students are
taught facts; they are not taught how to go about finding solutions to
problems, gencrating probiems, finding out what questions the field
asks. On the other hand the business of discovery and invention is very
different from this. The scientist explores, raises, and tests hypotheses,
rejects them, gencrates new hypotheses. In schools, we don’t reach this
process, so we don’t teach much about any given field. Rather, we teach
the summary that a scientist has come up with—10 neat steps. Since we
don’t teach disciplines, it’s hard for students to conceive of questions
which are relevant to the disciplines they ate studying. In fact, the way
material is presented, it’s very difficult for students to do anything other
than memorize things. In light of this problem, do you think there ate
ways we ought to revise education—not only what is presented, but how
it is pzesented?

PERKINS: I'm enthusiastic about that position. Furthermore, I claim
that it’s not even that difficult to engage students in much more mean-
ingful inquity than is ordinarily the case. Let me give you some exam-
pies. Take history, for example. Typically, instruction in history, as you
put it, is a delivery of the facts. It’s a *‘here’s what happened” ap-
proach. There’s very little attention to how we know what happened,
what the process of historical inquity is like. Now it might be said that
history is relatively inaccessible; it all happened back there before 1900;
what can the students reasonably do to pursue historical inquiry and get
a feel for it? But why limit history to what happened before 19002 Or
cven before 19802 Suppose the task is to construct a history of the town
mecting that happened three weeks ago. Thete are witnesses that can be
interviewed; there ate newspaper accounts, radio accounts, perhaps, min-
utes, possibly videotapes, audio tapes that can be looked at. That is,
there’s raw data. From the standpoint of learning the inquiry process of
history, it’s quite irrelevant that this particular town fmeeting was a very
minor event, in a very minor place, important to hardly anybody else in
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the world. This context of the town meceting three wecks ago captures
nearly all the dilemmas that the historian must face in trying to figure
out when analyzing events that took place forty years ago—or even four
hundred years ago.

Another example: It's thought that something like hypothetical de- .

ductive reasoning is completely outside the ken of a seven-year-old. Let
me give you a problem that’s entirely within the ken of a seven-year-old,
that asks the child to gencrate an explanation for something. Here it is: I
stand there and tell myself, “‘Lift onc leg without moving any other part
of my body.”” If I do that, I tip over. But here’s a paradox: when people
walk, they’re standing on one leg at a time. Problem: Explain how it is
that people can walk without failing over, even though they walk with
just one foot at a time.

Well, the explanation of course is that you shift your balance as you
walk from one side to the other. This is not inaccessible; it’s easily dem-
onstrated. For example, if you watch someone moving towards you, as he
walks you can sce the weight shift. Now there’s no reason that the expla-
nation for this phenomenon has to be in complex terms, citing Newton’s
laws. The child, observing the weight shift, can talk about it in his own
terms. There are dozens of other very accessible phenomena that can be
the occasions for explanation.

Onc would also like the student to be able to draw inferences from the
explanation and check them to see if they occurred. Here’s 2 problem
from biology which calls for deductive reasoning. A sessile aniimal is an
animal in the sea that is attached, anchored to something. For example,
a coral is a sessile animal. Question: Why are sessile animals in the sea,
but never on the laud? This is 2 question you can answer not by looking
in a textbook, but by reasoning about it—by thinking what the sea is
like and what the land ic like, and what makes 2 sessilc lifestyle adaptive
in the sea and not adaptive on the land. A reasonably alert high school
student can come up with this explanation: In the sea, food is borne by
the current. It’s a reasonable design to sit there anchored to a spot and
snap up food as it goes by. Air is 2 much less buoyant medium, and
there are far fewer living things in it. Consequently, it’s not feasible to
sit in one place for the duration of a lifetime without moving at all and
let your food be brought to you.

These examples can be taken as support for the notion that it’s just
not that hard to pose substantive problems, and even substantive occa-
sions of problem finding, to youngsters, even to relatively young chil-
dren. There is no real excuse for education to proceed along its fact-
based path. It seems to me that education is in the business of

“truth-mongering,”’ and would do far better to go into the business of
building minds.
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CRITICAL THINKING ATTITUDES AND
THE TRANSFER QUESTION

by Alma M. Swartz

As Alma M. Swartz suggests, the tmansfer of thinking skills across the curriculum
and 20 everyday decision making is an important concern in the field of thinking
skills improvemens. Summarizing the views of a number of theorists on the ques-
tion of thinking skills transfer, Swartz maintains that the emphasis on techsiques
%0 facdlitate transfer s misplaced. Further, Swartz notes the importance of evaluas-
ing the presence of critical thinking astitudes in students. She offers an interview
technique and an astitude inventory as instraments for this kind of evaluation, and
suggests ways for teachers to interpres the insiruments’ findings.

The author i school psychologist for the Westford, Massachusesss, school
system.

We .ave a good deal of evidence to support the concern that what
children learn in school does not catry over into their everyday decision:
making. Some of the questions that have arisen out of this concern are as
follows: Have critical thinking skills been taught in our schools? [ow do
we know this? If they have been taught, why do they not seem to trans-
fer to everyday reasoning? If we teach critical thicking in science, are
these skills the same as or different from critical thinking in other areas?
How can we enarre the generalization of critical thinking taught, for ex-
ample, in history to other ateas and to everyday decision making? Must
we teach for transfer? If se, how?

Researchers investigating critical and creative thinking processes have
different opinions about questions of transfer. McPeck (5) argues that we
think sbout something when we think critically. He feels that different
skills are used, depending on the focus of thought. For example, McPeck
suggests that there is no reason to believe that the thinking skiils used in
mathematics will transfer to other fields or to daily activities. Beyer (1)
also doubts that thinking skills transfer actoss disciplines or tasks. Petkins
(6). while agreeing that thinking skills do not transfer easily, proposes a
model for resolving the probiem of transfer. He postulates two kinds of
transfer which he calls “high road”’ and “‘low road,”” and suggests that
high road transfer requires a more conscious effort, while low road occurs
more automatically. Low road transfer, however, cannot be counted on
to transfer skills to any great degree, because these skills are not used in a
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vaticty of areas. Perkins suggests that students practice in many areas to
expand the possibilities for the appiication of thinking skills (low road
transter); further, he advises instructing students in the more deliberate
acquisition of the general principles which undetlie the critical thinking
skills (high road transfer). In a similar vein, Swartz (7) suggests the need
for integrating thinking skill instruction into the mainstream curriculum.
He stresses the need to apply this instruction across the curricalum, so
that students have a wide repertoire of thinking skills when they encoun-
ter an cveryday problem or a problem in another area of study. Swartz
maintains that thinking skills should be modelled by teachers in the
classroom through practice, and that students should be asked to abstract
thinking principles from real life situations. In contrast to many other
theorists, Ennis (4) feels that critical thinking skills do transfer to other
ateas of leamning. He is “‘convinced that there are general principles that
bridge subjects,”” and suggests that teachers can provide numerous op-
portunities for students to develop and use critical thinking skills in the
classroom.

The mod:ls and advice for teachers suggested by these theorists un-
doubtedly do advance the acquisition of thinking skills. Nevertheless,
successful transfer demands more than exercising .hinking skills in differ-
ent settings: A precondition to the successful transfer of critical and cre-
ative thinking skills may be the development of critical thinking atti-
tudes: for example, the tendency to be open-minded, to build on the
ideas of othets, etc. That is, if these critical thinking attitudes are not in-
tact, instruction in thinking skills may not lead to the transfer of think-
ing skills to other life situations. When these attitudes (ot dispositions)
are present, transfer of specific skills may be facilitated; when absent,
transfer is likely to be frustrated.

TRANSFER AND CRITICAL ATTITUDES

Searching our experiences with and undetstanding of children based
on available research about their growth and development, we discover
that children do think critically, if not in the classroom, then in the
backyard while discoveting how to tuild a fort (unencumbered by the
nced to prove to the teacker that they aiready know how to build a fort).
If critical thinking is, as defined by Ennis, ‘‘reasonable, reflective think-
ing that is focused on deciding what tc believe or do’’ (3), then children
do it, and it is as absurd to say that we must teach it as it is to say that
we must teach children to talk. Giv~n emotional stability, adequate par-
enting, adequate cognitive capacity, and interactive esperiences, the
child will tend toward the acquisition of critical thinking skills. Critical

-,
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thinking is an innate, species-specific trait which is generative in much
the sarae way that language is generative; although we cannot spcciﬁcally
teach either, we can help foster their development.

The human tendency to critically assess the world and one’s interac-
tions with the environment, being innate, proceeds from a biological im-
perative. Evidence for this biological aspect of critical thinkicg may be
scen in the attitudes and dispositions which undetlic and impei critical
and creative thinking, and in the generative capacity of critical thinking.
The creative, spontancous selection and combination of ideas with expe-
rience setves the development of the individual and ultimately the devel-
opment of the species. As educators, we must keep in mind the natural
human inclinatinn to discover the environment and ourselves in it as well
as our tendency to invent new ideas. Only when something interferes
with cognition (neurological, emotional, socictal, etc.) does the natural
inclination to critically assess the world fail to develop to capacity.

If we continue to decide what problems the child should work on in
any given moment, then we continue to decide out of our own experi-
ence, rather than the child’s. This means that, as educators, we should
stop thinking of critical thinking as something that must be taught, and
begin thinking of it as something that must be facilitated. In order to fa-
cilitate such thinking, teachers should take care to ensure that good criti-
cal thinking attitudes are developea, for here is the means whereby the
critical thinking skills, once internalized, will transfer.

Consider two four-year-old children negotiating a game of playing
house. The gitl suggests, ‘“You be the daddy 'cuz you’re a boy.’” The
boy says, ‘‘And I'll drive this car to go to work.”” She says, ‘‘But I need
the car seat to take the baby for shots—this doll’s the baby. You need to
get the car seat. Where's the yellow car?’’ We may recall from our own
experiences with children how often this kind of problem solving takes
place, and how frequently the game itself never gets played; the best
part appeats to be the planning—the problem solving itself being the
motivation, especially at this developmental age. In the above example,
we see two children engaged in rcasonable, reflective thinking in order to
decide what to believe or do. They don’t say, ‘“You be the mommy and
I'll be the daddy,” but give good reasons for their decisions, so that play
will go smoothly.

We should also bear in mind the creative aspects of critical thought:
that is, the child’s ability o intuitively combine disparate ideas in a
spontaneous way to solve a problem or critically assess a novel situation.
These solutions may not always be novel to adults, or even to other chil-
dren. However, the fact that this patticular child has invented for him/
herself 2 new way of looking at the world is, in and of itself, a creative
act. The first time a child successfully negotiates a flight of stairs, no one
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has taught him or her the law of physics, nor has anyone when he or she
bl;lﬂds a tower of blocks. The child encounters, evaluates, and effectively
judges.

Probably all of the experts in the field of critical thinking believe that
attitudes or dispositions are important in teaching critical thinking skills.
However, the focus has primarily been on the acauisition of discrete
skills. When attitudes or dispositions are mentioned, modelling by the
teacher is suggested as a way to help children acquire these by assimila-
tion. Encouraging the dispositions as they arise is also a frequent sugges-
tion. While this is good advice, it is not enough. Teachers neced to be
well versed in the critical thinking attitudes and dispositions, and neced
to know how to encourage childten to develop these before they can be-
gia to integrate critical thinking skills into the curriculum and hope for
successful .transfer.

Costa poiats out that children often do not use metacognition. ‘“They
scldom question themselves about their own learning strategies or evatu-
ate the efficiency of their own performance. Some children have virtually
no idea of what they are doing when they perform a task, and are often
unable t¢ explain their strategics for solving problems’’ (2). These chil-
dren are apparently not using well-developed critical thinking disposi-
tions, probably because teaching methudology has focused on content
rather than thinking. Costa feels that children’s use of metacognition is
most likely to increase when ‘‘strategics of problem solving are . . . gen-
erated "y the students” (2). He maintains that “‘when students experi-
ence the need for problem-solving strategies, induce their own, discuss
them, and practice them to the degree that thev become spontaneous
and unconscious, their metacognition seems to improve”’ (2). I would
suggest that Costa is describing the actualization of critical thinking dis-
positions here. :

Responding to the neglect of critical thinking attitudes in the field of
critical thinking, Ennis (4) has added a list of dispositions to his taxon-
omy of critical thinking skills. These ate as follows:

. Seck a clzar statement of the thesis or question.
. Seck reasons.

. Tty to be well informed.

. Use credible sources and mention them.

. Take into account the total situation.

. Try to remain relevant to the main point.

. Keep in mind the original and/or basic concern.
. Look for alternatives.
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¢. Be open-minded.

a. Consider seriously points of view other than one's own (*‘dia-
lezical thinking'').

b. Reason from p.zmises with which one disagrees—without let-
ting the disagreement interfere with one’s reasoning (*‘suppo-
sitional thinking").

c. Withhold judgment when the cvidence and reasons aic
insufficient.

10. Take a position (and change a position) when the evidence and
reasons are sufficient to do so.

11. Seck as much precision as the subject permits.
12. Deal in an orderly manner with the parts of a complex whole.

13. Be sensitive to the feelings, level of knowledge, and degree of so-
phistication of others.

It is certainly reasonable to suggest that certain critical thinking abili-
ties will not, in and of themselves, transfer to other domains—for exam-
ple, the skills involved in undesstanding and utilizing tables and graphs,
designing experiments, or classifying specific data. However, a necessaty
condition for the transfer of these abilitics may be the student’s predis-
position to their use as the need atises. We can open up the possibility of
the transfer of even specific skills (such as understanding tables and
graphs) if the student has developed che tendency to be open to adapt-
ing 1deas to novel situations. The problem in asking teachers to work to-
ward transfer by enrichment, modelling, and bridging alone is that it
takes the responsibility away from the student. As Costa points out, chil-
dren learn best when they take responsibility.

EVALUATING CRITICAL ATTITUDES

Not only do we need to focus mote on the importance of the attitudes
and dispositions which foster critical thought; we also need to develop
methods for evaluating their presence in students. School districts will
not want to incorporate the teacling of critical thinking attitudes with-
out some means whereby the acquisition of these may be measured.
Those of us who have been concerned about evaluation methods have
come to understand the limitations of pencil and paper tests as 2 means
of evaluating students. Multiple choice tests, we know, are not complete-
ly accurate, even when carcfully designed.

The use of the interview technique for gathering data may be useful
in uncovering critical thinking dispositions. In a recent twenty-minute
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interview with an adult, all of the dispusitions emerged (although as in-
terviewer I was not intentionally looking for these, but was attempting to
discover something about his thinking in general).

The specific ditections in this interview were to read a typical letter to
the editor and report any thoughts which came to mind. Inquiring into
someonc's thinking places the person in 2 threatening situation, since
the interviewer is in a position of control and authority. Therefore, the
intetview was deliberately open-ended; a0 leading questions were asked;
further discussion was encouraged with smiles, nods, and other nonver-
bal expressions of interest whenever possible. {(Allowing the subject to
choose what he wishces to convey gives him a feeling of control, and he is
able to take more zesponsibility for giving a good account of his
choughts.) Analysis of the protocol provided for the ~xistence of the criti-

cal thinking dispositions:
* Disposition #1. (clear statement) ‘I had a whole bunch of ques-
tions but I didn’t conclude anything . ... it’s ot that I don’t

agree with that; I don’t quite understand what ¢2's saying there
... by the end of the letter I was mystified becasst sume things I
couldn’t quite . ... that was part of the whole sizocess, trying to
understand what she was saying . . .."”

¢ Disposition #2, (seck reasons) ‘I think there are legitimate teasons
for rejecting it, as I said . ... If those laws have beneficial conse-
quences . . .. it depends on what the faw is . ... she may well be
right, maybe there is something wrong with the restraint, but 'm
not even sure that the reasons she gives, even if correct, support
her conclusion, because it may well be thet carnage due to lack of
scatbelts is such a severe problem . . ..”

* Disposition #3. (well-informed) *‘I never kaew that. I don’t know
whether she’s right, but it made me wonder whether she's right

and want to find out . ... She’d have to give me some facts about
the risks . .. ."”

° Disposition #4. (credible sources) ‘“The fact that it was a lester to
the editor, okay, in and of itself, makes me read it with caution
. ... I've found very few letters to the editor that I've found con-

vincing . ...

* Disposition #5. (total situation) *‘Well, she says, ‘My car ..." ....
I had a whole bunch of questions . ... she makes 2 comment at
the end that .. .. Let's sec she says . . . . I also wondered what was

behind the letter—whether she was affronted by the government
putting restraints on her or whether she was genuinely worried
about her safety in wearing seatbelts . . . ."”
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e Disposition #6. (rclevant to point) The cxamples above support

* Disposition #7. (keep original concern in mind) The examples
above support this.

® Disposition #8. (seck alternatives) *'I suppose some people would
break those laws, but if those laws have beneficial . ... seems to
me that, cven if there’s a chance of shorter . . .. she may well be
right . . .. it may well be that, on the other hand. . . .”

* Disposstion #9. (open-minded) ‘... you know, my fecling was
that I ought to hear the rest of what she has to say before I make 2

judgment . . .. until I fully understood what she was saying and I
guess I feel it's not a good atgument ... .""

® Disposition #10. (take, change a positioni) ‘“That represents a cet-

tain point of view that I don’t shate . ... she'd have to give me
some facts about the risks of injury .... I think there are legiti-
mate reasons . ...""

o Dispesition #11. (seck precision) *'I think it is justified for the gov-
ctnment to do things that will force people, even in a free socicty

.... present a danger to themselves . . .. for example, warning la-
bels on bottles . . . .”" (Examples above also support this.)

* Disposition #12. (order parts to whole) A general tendency,
throughout the interview, to refer back to the letter, rereading and
focusing on a given paragraph, relating this to the general topic.

¢ Disposition #13. (sensitive to knowledge, etc., of others) *I con-
cluded that she had a concern which was similar to a concern. my

doctor had .... It’s not that I don’t agree, I don't quite under-
stand what she’s saying . .. . I never kanew that . . . . made me won-
der (sce Disposition #8).

Most of the dispositions surfaced during the first half of the intetview.
With better planning for this specific purpose, an wntetview could be
conducted which is shorter and mose precise in its goals. One would not
necessarily need to interview all school-aged children to discover if they
have developed any of . e dispositions. The interview could be used
for those children who might not communicate these as openly as do
other children.

Those who find the interview method time-consuming, or who do not
feel qualified to judge the data gleaned from an interview, will seck oth
er evaluation tools. One such tool might be an inventory of critical and
creative thinking dispositions or attitudes which could be filled out by
teachers and parents as a general guideline to be uscd in addition to in-
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terviews. The inventory in Figure 1, based on Ennis’s list of dispositions
in conjunction with some creative thinking dispositions, may setve this
purposc.

This inventory may be adapted in a varicty of ways by the creative
teacher. It can be scored, then scrutinized for the kinds of patterns which
emerge. For example, does the child who reccives a lower score jump to
conclusions? If so, can this be related to a general impulsivity, or is it a
nced to compete—to be the first to have a good answer? Teachers may
want to discover how scrious is their concern about a particular child. If
this child’s inventory shows very few ‘“Never’’ responses, the concern is
not as great as for the child whose protocol is filled with these. Teachers
may also wish to use the inventory to assess how well their teaching strat-
cgies arc affecting the children. The inventory may be given to children
to evaluate themsclves or cach other. Some teachers may find it useful as
a genceral teaching tool, or as 2 reminder for the students.

A general word of caution for persons wishing to use this inventory
should be added here. First, anyone using an instrument to inquire into
2 student’s thinking hahits must be trained both in interview technique
and critical thinking. Second, every precaution must be taken to ensure
that the data is not misused or misinterpreted. It should be made clear
to those secking to evaluate children that these devices are best suited for
the affirmation of certain critical thinking attitudes. One cannot assume
that these are not present simply because they do not emerge in a partic-
ular interview—all kinds of intrusions can and do interfere which would
render the results invalid or questionable. These concerns aside, 2 short
interview with children who, for example, do not participate in group
discussions may reveal that they have nevertheless developed good critical
and creative thinking attitudes.

CONCLYISION

It is disturbing to think that the way we have organized our schools
and trained our school teachiers has often had the effect of stifling chil-
dren's natural inclination to inquire. However, it is heartening to know
that in the true spirit of critical thinking we acknowledge this inconsis-
tency and want to remedy it; at the present time those in positions of
power and educational leadership consider the situation in dire need of
remediation. Those of us who work closely with children, ceachers and
tesearchers in the critical thinking field, know that an enormous effort
must be undertaken. Broad changes will have to be made—ultimately by
the teacher.

It is clear that authoritarian methods of teaching run counter to instill-
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INVENTORY OF CRITICAL AND CREATIVE THINKING
DISPOSITIONS AND ATTITUDES

This inventory is intended for use as a generel guide in discoverin} which
critical and creative thinking attitudes may be present in middle and high school
students. It will not identify definitely whether skills are not present: the absence
of evidence for an attitude or disposition may simply mean that it is not manifest
at this time.

Please respond to all items. In those instances where you are not certain,
circle the number that most often applies, or the number that best describes the
student.

SCALE: 1. Never 2. Sometimes 3. Frequently 4, Always
HOW OFTEN DOES THE STUDENT:

—
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w
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. Listen to another person’s point of view or ideas

. Suspend judgment or resist jumping to a
conclusion

3. Reason from a perspective other than his/her own

4. Remain generally objective/open-minded

5. Take a position, given sufficient evidence/reasons

6. Look for alternatives

7
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. Seek a clear understanding of the
question/problem
. Ask clarifying questions
. Look for reasons/information
10. Meke good use of resources
11. Make use of credible sources
12. Remain relevant to the point/topic
13, Take into account the total situation
14, Change his/her position, given evidence/reasons
15. Persist, seek precision
16. Accept criticism, incorporate ideas of others
17. Self-evaluate his/her own ideas
18. Fit parts of a problem together in an orderly way
19. Resist closure (“‘play’’ with ideas)
20. Take risks (even if his/her idea may be “silly’’)
21. Put together disparate ideas
22. Discover relationships, patterns
23. Build on someone else’s ideas
24. Give good feedback to others
25. Remain sensitive to the feelings, knowledge,
expertise of others
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ing critical thinking skills and uctitudes in children. We must, however,
make a distinc:ion between authoritarian teaching and the teacher as au-
thority, not only over the subject area, but also in the classioom. In this
regard, it must be acknowledged that children need the guidance of
these professionals in correcting misapplications of the rules of thinking
(crrors in transfer, perhaps), just as parents guide the child’s language
acquisitions, correcting the misapplication of rules which the child has
internalized and autumatically generalized. Of course, merely making
corrections is not enough. Nor does teaching for critical thinking simply
entail adding on another list of skills to the basic curriculum. If chiidren
are to become responsible, reflective adules in an increasingly complex
world, teachers must understand the nature and importance of critical
and :reative thinking. Further, they must be willing to integrate this un-
derstanding iito all aspects of teaching. Finally, administrators must
strongly support teachers’ undesstanding and promotion of critical chink-
ing skills and attitudes.

In this overly comparntmertalized wotld, it is not useful to separate the
child’s cognition from his/her affect, or creativity. The child is botk a
thinking and fecling person who brings to we classtoom partially devel-
oped dispositions (attitudes, traits), partially developed habits of
thought, and a backlog of experiences. In paying more attention to the
role of critical thinking attitudes, we will create a more integrared, more
natural, and more reasonable approach to facilitating critical thinking in
children. Through the development of critical thinking attitudes, we
may nope for the successful transfer of thinking skills, not only to prob-
lems in subjects other than the cnes in which they were taught, but also
to the more complex problems of the wotld in which these children v.iil
need to solve problems as adults.

REFERENCES
1. Beyer, Batry K. “‘Improving Thinking Skills—Defining the Problem.'" Phs
Delta Kappan (March 1984).

2. Costa, Arthur L. ““Mediating the Metacognitive.' Educational Leadership
(November 1984).

3. Ennis, Robert H. “Critical Thinking and the Curriculum."’ National Forum:
The Phi Kappa Phi Journal (Winter 1985): 28-31.

4. Eannis, Robert H. “‘Goals for a Critical- Thinking/Reasoning Curriculum."* J/
linols Critical Thinking Profect. Urbana, Ill.: University of Illinois, June 21,
1985.

5. McPeck, John E. Cnitical Thinking and Education. New York: St. Martin’s
Press, 1981.

6. Perkins, David N. ‘“Thinking Frames. An Integrative Perspective on Teach-

67




ing Cognitive Skills.” Paper presented at the Practitioner’s Confetence on
Teaching for Critical and Creative Thinking, University of Massachusetts,
Boston, July 1985. (Forthcoming in Teaching Thinking Skills: Theory and
Practice, edited by J. Baron and R. Sternberg. New York: W. H. Freeman.

. Swartz, Robert J. *‘Critical Thinking Programs and the Problem of Trans-
fer."”” Paper presented at the Harvard Thinking Skills Conference, 1984. In
press.

68

6J




THINKING ACROSS THE DISCIPLINES:
METHODS AND STRATEG™RS

TO PROMOTE HIGHER-ORDER
THINKING IN EVERY CLASSROOM

By Diane F. Halpern

Dione F. Halpern's chapter discusses three important aspects of integrating
thinking skills instruction into content classrooms. developing bigher-order think-
ing attitudes in students, implementing activities designed 10 encourage higher-or-
der thought, and using examns and homework assignments that require and test f-r
thinking. Halpern suggests that students Loe up 10 our expectations—if we encour-
age memorization, they will stay at that level; conversely, students can learn how
10 zse facts, to discriminate between relevant and irrelevant information, and to
make informed value fudgments. To foster improved attitudes about higher-order
thinking, Haltern suggests teaching students to question facts; learn from errors;
monitor their own thinking processes; and teach each other.

The author is Associate Professor of Psychology and Assceiate Dean of Under-
graduate Programs, California State University, San Bernardino.

Most people would sooner die than think.
In fact, they do.
—Bertrand Russell

Traditionally, instruction in how to think has been 2 neglected com-
ponent in American education. Students were more often taught what to
think than ho= to think. Education within most academic disciplines has
primarily b2en concerned with presenting students with the “‘facts’’ on a
variety of topics—the “‘knowing that’’—while offering little on how :0
utilize this information or how to discover facts on their own—the
“‘knowing how.”” Domerique (cited in Parnes, Nolle- «na Biondini {6,
P. 52]) summarized this situation well when he said, ‘‘Some people
study all their life, and at their death they have learned everything ex-
cept to chink.”’

Students are expected to learn, remember, make decisions, analyze ar-
guments, and solve problems without ever being taught how. There has
been a tacit assumption that students already know how to think. Yet, as
most teachers know, this assumption is not warranted. In recent jeurs
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there has been increased concern with enhancing the critical thinking
abilities of students in all areas of the curriculum. Although most people
agrec on the need for higher-order thinking instruction, few educators
have been trained in the instructional methods and strategies needed to
attain this goal. The focus f this chapter is to provide some practical
suggestions and ideas that can be used in almost any classroom to ep-
hance thinking. Three basic topics, each concerned with a different as-
pect of thinking will be addressed: (1) how to develop a thinking atti-
tude in students, (2) classroom activities designed to encourage
higher-order thought, and (3) examinations 2nd homework assignments
that require and test the thinking skills we want students to acquite.

HOW TO DEVELOP A THINKING ATTITUDE
IN STUDENTS

One of the main indicators of 2 higher-order thinking attitude is the
desite and motivation to expand the effort needed to learn complex ma-
terial. Thinking well is hard work, and students find that they can often
rationalize sloppy thinking habits. Some students are not convinced that
higher-order thinking is worth the effort; others simply are not aware of
the fact that they will have to work hard at thinking. They do not under-
stand the relevance of much of their course work and cannot understand
why they should exert the effort to think critically about the material
that is being presented. In order to counteract these attitudes, begin
each class period with interesting relevant examples to motivate students
to consider the material being presented. Encourage students to ask
questions and to anticipate outcomes. Asking good questions is an im-
portant thinking skill in any academic context, and one that should be
fostered evzry day.

Too ofen, students learn with catechistical techniques. Most report
that they leamed their foreign language vocabulary words through rote
memorization. Unfortunately, they probably also learned their history
facts, geometry proofs, and chemistry the same way. If you doubt the ac-
curacy of this statement, present a group of students with some informa-
tion to be learned and watch how they go about learning it. You will
find that many students will begin by listing the facts and then proceed
to repeat them over and over in the hope that somehow they will
“‘stick.”” This sort of learning is not conducive to the deeper level think-
ing we hope to promote because it does not create connected knowledge
structures of complex representations in memory.

Students need to know that there are better ways to learn and to en-
gage spontaneously in lcaming activities that will lead to more meaning-
ful storage and recall. All teachers can encourage a positive deeper-level
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thinking attitude by scndmg a clear message to students that knowing
the facts in a subject area is only the first step. They also need to know
how to apply them, when to question them, and how to ielate them to
other topics. It is these subsequent steps, utilizing and synthesizing the
facts, that are the hallmark of critical thought. It is considcrably more
difficult, for example, to explain the murual effects that certain historical
events had on each other than it is to list the events in chronological or-
der, and because it is more difficult, students will make more mistakes
on this sort of task. You can teach them that these mistakes are opportu-
nities to learn and not failures. Encourage students to view difficult ma-
terial as a challenge and ot a frustration. Help them develop the atti-
tude of a deeper-level thinker.

Teach students to monitor their own thinking processes. In cognitive
psychology, we call this ‘‘metacognition,’’ ot knowledge about what you
know. Knowing what you know, and more importantly, knowing what
you do not know is the most critical of the thinking skills. In order to
develop basic thinking skills, it is necessary for students to direct their at-
tention to the processes and products of their vwn thought. They need
to become consciously aware of the way they think and to develop the
habit of assessing the end products of their thought processes—the solu-
tion they have arrived at, the decision they have made, the inference
they believe to be true, or the judgment they have formulated. In short,
they need to be mindful of how and what they think.

Allow students the opportunity to teach each other. The effort in-
volved in teaching is similar to the effort required in learning. No matter
what subject matter you teach, there is no reason why you should be the
only teacher in the room. Leave class time before each exam to form
mixed-ability study groups (based on your ,wn assessment of ability lev-
el) in which students review specific material. All teachers have probably
had the experience of never really understanding a topic until they have
taught it. The same is true for students.

CLASSROOM STRATEGIES AND ACTIVITIES DESIGNED TO
ENHANCE HIGHER-ORDER THOUGHT

Thinking instruction is predicated on two assumptions: (1) that there
ate clearly identifiable and definable thinking skills that students can be
taught to recognize and apply appropriately, and (2) that if these skills
are recognized and applic ., students will be more effective thinkers. Be
clear about which thinking skills you want to emphasize in your classes.
A general list of skills that would be applicable in almost any class would
include understanding how cause is determined, recognizing and criticiz-
ing assumptions, analyzing means-goals relationships, assessing degrees
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of likelihood and uncertainty, incorporating isolated data into a wider
framework, and using analogies to solve problems. The following short
list is a suggested guide to accomplishing these objectives:

1. Decide which thinking skills you want to emphasize in class.

One of the first things to do if you want to encourage critical thinking
in your classroom is to decide which skills are importact in your subject
area domain. For example, in history these would be some important
thinking skills: understanding cause-and-effect relationships among
events, the impota~ice of time as an underlying dimension in everything
that happens in history, questioning the sources of information that
could also include propaganda and other attempts to persuade. Whatev-
er your field, pay attention to the controversies. Too often, in many
classes, students are given siinple answers to complex questions. There
can be no simple explanation to a question about the rise of the Nazi
party or the causes of mental illnass or the efficacy of Reaganomics. En-
courage students to ask the impurtant questions in your field and to
think beyond the information presented. Have them relate what they
have learned in your class to something else they have learned previously.

2. identify comprehension pitfalls in your subfect matter domain.

Once you have lisred some goals or objectives, think about common
pitfalls, the kinds of problems that commonly occur in understanding
concepts in yrur academic discipline. The pitfalls vary with the nature of
the subject matter. A common problem in mathematics and the sciences
occurs when students rely on formulas they do not understand. A stu-
dent may be able tc substitute numbers for the algebraic symbols, then
wortk through the approptiate arithmetic and arrive at the correct answer
without ever understanding the principles involved or the meaning or
importance of the answer.

G comprehension pitfall for students in the sciences and in mathe-
matics is reliance on a technical jatgon. Too often, they believe that scat-
tering these terms in a discussion is evidence that they understand the
concepts, when in fact their understanding of the phenomena involved is
shallow and consists mainly of the ability to label events. Too often, stu-
dents are taught to memorize formulas with little understanding of when
and how to apply them.

Here is another example of a discipline-specific thinking problem.
One course that is required of many college students is statistics. Most
students have little trouble doing problems that ate all the same type.
All texts put t-test problems in one chapter, chi-square in another, and
so on. The difficulty arises when students have te decide for themselves
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what type of analysis to use since problems in real life do not come neat-
ly labeled with chapter refetences. Whatever academic area you teach, be
awarc of the ‘‘comprehension glitches’” within your discipline and find
ways to guide students around these pitfalls.

3. Require students 1o be active participants in the learning process.

Thinking is not a spectatos sport. Very little, if any, learning ever oc-
curs in a passive manner. There are several ways you can keep students
actively involved in the leatning process: pause frequently in your lecture
to ask probing questions, requite them to consider the pros and cons of
cach side of an issue, or demonstrate the phenomena you are describing.

There ate numerous possible class activities that will help bring home
the point that you want students to remember and use. In a psychology
class, you could have Freud debate Maslow, in physical education your
students could measure the effects of different types and levels of exer-
cise on heart rate and blood pressure, in education they could comp ate
fecall rates when they ate allowed to take notes during a lecture and
when they arte not. These sorts of exercises also make classes more enjoy-
able for both the students and the instructor. Remember that certain
demonstrations ate possible on the computer that never were possible be-
fore. You can show students certain wave forms in physics that studenss
could only imagine before the computer age. Students can ‘‘see” how
binomial distributions approximate normal ones in less than a minute
with a suitable computer program. Take advantage of all of the new
technology available.

4. Make abstract concepts concrete and relevant.

Much of the material we find ourselves teaching is theoretical and, ad-
mittedly, somewhat dry. This is a fact of life and we should not make
high school and college classrooms look like Sesame Street. However,
even the most theoretical and basic research issu2s can be related to
something more concrete (and thus easier to understand and remember).
Whenever possible, ask students to apply an issue to a relevant everyday
occurrence and/cr generate examples to show where it can be applied.

Another way of accomplishing the same result is to use an analogy—
taking a totally new and unfamiliar concept and relating it to something
known and familiar. For example, if I tell you that the atom is like a
miniature solar system, and if you know a great deal about the solar sys-
tem, this analogy can help you integrate information about the atom.
Research in this atea has shown positive comprehension effects with other
simple analogies such as ‘“The lymph systom is like 2 sponge in the way
it stores and moves liquids™ or ‘“The heart is like the filter system in a
swimming pool.”” Also encourage students to generate their own analo
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gies to understand difficult material. This general thinking skill is partic-
ularly useful when the material is abstract and difficult.

5. Use think-aloud protocols to rzodel your own thought processes.

Whenever you ate working a problem on the board or just thinking in
class, try to “hink out loud. Verbalize the information you are consider-
ing and the .ceps you are mentally going through in solving a problem.
Students can learn the thinking process by obsetving how you, as an ex-
pert thinker, go about solving probleras. Say out loud statements like,
“I need to' decide which formula is appropriate when we have three
groups of subjects and interval level Tueasurement, ” or, *'I need to think
about the unknown in this equation,’’ “I need to decide which
sources of informatior: are most convincing or reliable.”” Thomas Good,
an authority on math education, has found that mathematics students
learn best when the teachers actively work with them and model out
loud the problem-solving process. It seems that when teachers think out
loud, they provide *‘a structure and a way of thinking about the material

.. 50 [students] can better understand the relationships” (2, p. 7).

Be sure to use a simple, straightforward style to communicatc difficult
ideas. Mark Twain said this best wher he said, ‘‘Eschew surplusage.”’
Avoid technical terms and jargon when introducicg new topics. Add new
terms slowly with special care to provide good dcﬁnmons Be sure to use
the chalkboard. It will help slow yc 1 down and will provide visual sup-
port to your presentation.

EXAMINATIONS AND HOMEWORE
ASSIGNMENTS THAT REQUIRE AND TEST
HIGHER-ORDER THINKING SKILLS

Now that we have considered encouraging a higher-order thinking at-
titude in our students and strategies for incoiporating deeper-level think-
ing activities into the classroom, how do we know if we have been suc-
cessful? If ycu began with an explicit list of thinking skills that are
important in your discipline, then designing test items that .ap these
skills should follow naturally. Let’s consider the specifics of designing
measures of higher-order thinkir ; ability within specific disciplines.

Multiplc-choicc and fill-in-the-blank tests do have valid and appropri-
ate uses. While it may be possible to recognize or even recite a correct
answer without understanding very much about the concepts being test-
ed, multiple-choice and fill-in-the-blank test items allow us to test fo:
detail and close re~ding in ways that essay questions do not. Even if this
were not true, they would still be a necessary evil whenever teachers find
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themselves confronted with fifty students in a class, professional articles
half-written, a two-hour cutticulum committee meeting, and a soccer
game to coach at four o’clock. They obviously meet some of our own
needs by reducing grading time considerably.

Essay questions, even of the short-answer variety, should also be in-
cluded as part of every assessment package. This is true in just about ev-
ery class including mathematics classes. An excellent technique is to re-
quire students to write about the rationale and procedures in math
courses. I firmly believe that unless a student can explain in words when,
why, and how to perform a math procedure, then he or she does not un-
derstand it. It is a simple mati. , to solve an equation and a2 much more
difficult one to make sense out of what one has done. Conversely, teach-
ers can require some diagramming or other abstract representation in
courses that are primarily language-based. An example in the health sci
ences would be a schematic model of the multiple influences that con-
tribute to or protect against heart disease. Az education example would
be an abstract representation of the way stereotypes influence teacher ex-
pecancies. Verbal and scher atic descriptiors can be used to supplement
cach other in almost any course.

Do not accept superficial or skimpy aaswers. Be sure that students
know from the first day of class that you expect high-quality work and
that you will not be satisfied with less. Students live up to or down to
teachers’ expectations of them. Ask complex questions that will require
thought. Of course they need to know the facts, but they also need to
know how to use the facts and when facts are irrelevant or not even facts.
Be sute that you give students opporunities to demonstrate these skills.
Describe a novel situation and ask them to apply something they havc
learned in your class or ask them to Zenerate novel situations in which
certain principles apply.

When assigning homework, include reading or study guides to help
students focus on the issues you believe ate the most important. The
kinds of instruction that you include in your study guides will determine
wlat studeats do with the assigned readings. Be sure that you are pro-
viding them with ample opportunities to practice their thinking skills.
The guides should tell them to generalize certain principles, compare
two or more theories, synthesize several empirical findings, and define
key concepts. In short, they should setve as guides for students to think
critically about their homework assignments.

Add some humor to everything. In statistics, 2 generally grim course,
have a “‘joke du jour.”” Start evesy hour of class with a joke. Assign stu-
dents to bring in jokes on specified dates. Take the jokes seriously be-
cause they ate an important part of the learning process. They ne' d not
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be wonderful jokes. Moaning about a bad joke can be as useful as laugh-
ing at a good one.

Encouraging students to think is the most importan. task we will ever

attempt as teachers. It is time to show the skeptics that they are wrong
and that improvement in the ability to think critically can be an out-
come of education.
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PRACTICE IS NOT ENOUGH*

by Barry X. Beyer

Bany K. Beyer maintasns that the kind of thinking instraction that occurs in
most classrooms will not effectively develop students’ thinking skills. Beyer notes
that 1n most classrooms, thinking instruction is a matter of teachers’ irstructing
students 1o ‘‘think'’; giving students practice exercises from worksheets or text-
books that require them to think; joursal writing; debate; and providing thoughs-
provoking assignments. While these activities are useful in belping students use
thetr reasoning skills, Beyer feels that *‘practice fs not enough’’: students need to
learn how to think. Beyer suggests that thinking skills be explicitly introduced by
classroon teachers. He provides two models for introducing thinking skills into the
classroom, both of which provide for modeling of the skill (either by the teacher or
by other students) and explaining the steps in using the skill.

The author ts Professor of Education and American Studies, George Mason Uni-
versity, Eatrfax, Virginta.

Most classroom teachers teach thinking. At least they believe they do.
Teachers almost daily do many different thiags to foster thinking in stu-
dents. Which of the following techniques ate most used in your school
to teach thinking?

1.

Asking questions, sometimes questions structured in a sequence
that seeks to move students from fact-giving to information-
processing to applications.

. Having students fill out ditto worksheets of multiple-choice ques-
tions that require them to think.

3. Encouraging students to ‘“Think!"’ when a question is asked, to

*“Think again!’’ if the answer is slow in coming, and even to
*“Think harder!”’

4. Having students write out answers to the ‘‘Questions for Further

Thinking’’ that appear at the end of textbook chapters.

. Engaging scudents in inquity or problem-solving processes of hy-
pothesizing in response to assigned problems and then checking
out the validity of their hypotheses through discussion, further
reading, and perhaps library research.

*Copyright © 1986 Barry K. Beyer.
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6. Having students write frequently, cither journals or other types of
writing.

7. Organizing debates in which students argue the pros and cons of
subject-related problems or issues.

8. Giving students useful rules to follow, such as * ' Work as quickly
as you can!”’ or **Use all the information given!’’

9. Providing challenging assignments and questions.

10. Engaging students in continued student-to-student discussion,
questioning, and interaction.

These techniques scem to be the most commonly used methods for
teaching thinking in our classrooms today, as they have been in the past.
Yet in spite of our continued use of such techniques, the National As-
sessment of Educational Progress, not to mention business and govern-
mental commissions, reports that graduates of our schools seem less capa-
ble of engaging in skillful thinking than is desirable. Why? The major
reason is ou reliance on these very methods. We have long assumed that
these methods teach thinking. They do not.

What these methods, singly or in any combination, do and often do
well is encourage, stimulate, and provide oppoxtunities for students to
think. Indeed, most to them actually put students into situations where
they have to exercise or practice their thinking as best they can. Unfortu-
nately, if the goal is to improve student thinking, practice is no# enough.

It takes more than practice to develop proficiency in thinking {1). This
is not to say that practice is not important in achieving this goal. It obvi-
ously is important. But other things are equally or more important. To
develop fully student proficiencies in thinking, classroom and school cli-
mates must support student and teacher thinking. Attitudes and disposi-
tions that support and drive skillful thinking must de developed and re-
inforced. There must be deliberate and thoughtful study of the subject
matter and knowledge bases that inform thinking. Finally, and perhaps
most importantly, helping students improve their thinking requires the
actual zeaching of thinking.

Practice docs not wvistitute the whole of teaching. In fact, practice
alone is but a fraction of the instruction needed to develep proficiency in
thinking. Reseatch suggests that practice becomes most useful in improv-
ing thinking only when it is combined with at least three other methods
(2). These include explicit introductions to the specific skills that consti-
tute thinking, instructive guidance as students practice executing these
skills, and teaching these skills to transfer. By incorporating these three
techniques into what is conventionally presented to enable students to
practice thinking, teachers can sharply enhance student proficiencies in
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thinking. This chapter sugger:s sonie practical ways to accomplish this
task.

EXPLICIT INTRODUCTION OF THINKING SKILLS

Whenever students ate expected to learn a new thinking skill, the skill
should be iatroduced as explicitly as possible. This means that a teacher
should provide instruction in how to execute the skill, with a ninimum
of iuterference from subject matter. Too often teachers assume students
can engage cffectively in the skills they need to think. just as often,
teachers assume that simply by executing a skill to learn more about a
subject, students automatically learn the skill. However, neither of these
assumptions is supported by most teachers’ experiences or by research
(3).

Rescarch on skill leatning and teaching suggests that in the initial
stage of thinking-skill learning, students nced to overlearn the skill. This
requires, first, a direct focus on what psychologist R. E. Snow describes
as the ‘“‘component processes and skills’’ involved in the thinking tasks
to be undertaken or leatned, on the specific operations and rules that
constitute the overall task (4). When ‘‘how to do it"" is embedded in
content, students naturally attend to the content and simply are not
awate of the skill they may be eraploying. Explicit focus on the compo-
nents of a skill in its introductory stage is essential to help students de-
velop the conscious awateness of how the skill works that is preliminary
to becoming proficient in its application (5).

Research also suggests three additional techniq.es useful in introduc-
ing any thinking skill (6). Modcling demonstrates the procedures and
principles involved in executing the skill and provides students with cues
that highlight these components as they are demonstrated (7). Student
articulation and discussion of these components are also helpful at this
point, especially in helping students to think through what constitutes a
skilled operatior; (8). Finally, student discussion o. what they do in their
heads as they execute the thinking skill (metacognition) raises to a level
of consciousness how their thinking occurs; this is important in helping
students take informed control of their own thinking (9). These three
techniques characterize what reading researcher Ann Brown calls *‘in-
formed training’’ and ‘‘self-control training’’—as opposed to the ‘‘blind
training”’ typified by the techniques listed at the beginning of this chap-
ter (10). Researchers Waiter Doyle and Barak Rosenshine refer to teach-
ing that includes these techniques as ‘‘direct instruction’ (11).

Teachers can implement these techniques in several different ways to
introduce any thinking skill. For example, they can use the principles of
Piagetian-based developmental learning advocated by researchers such as
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1.

Irving Sigel (12) and Robbic Case (13). Or they can use more didactic,
directive teaching as described by Doyle and Rosenshine (14). These two
approaches are best conceived of as prototype strategies on cither end of
a range of strategies uscful in introducing thinking skills. Many variants
of thesc approaches my be found witiiin this range.

A developmental srtategy introducis 4 a acw thinking skill mighs pro-
cced through six steps:

The teacher introduces the skill by writing its label on the board,
having students name the skill aloud, getting synenyms from the
class or providing them him/hersclf, and secking cxamples of
where students may have engaged in this operation before, in class-
work or outside school.

. Students are then asked to engage in the skill without any further

instructions. If, for example, the skill is to make an analogy, the
teacher and students find or devise a wotking definition of analo-
gy, identify appropriate synonyms, and give examples of analogies
encountered carlier in the course or in daily life. Then they make
some analogics of their own or on assigned topics.

. Students next discuss the analogies they made or attempted to

make and reflect on and discuss these. In the course of the discus-
sion, difficultics may become cvident: they may have skipped steps
in the piocedure, or selected items that were too similar, or had
difficultics in mapping the inferred relationships.

. The teacher clarifies and models those pares of the procedure that

students could not exccute well, explaining the principles behind
the steps being demonstrated.

. Students then return to the original task. They may repeat it by in-

corporating the teacher’s explanation, or they may produce new
analogics following the original procedure with the teacher’s
modifications.

. Students conclude the lesson by reflecting again on how they en-

gaged in analogizing, to articulate the basic steps in the procedure
and important rules or principles to follow in employing this

thinking skill.

When a skill is judged too difficult for students and when the teacher
understands exactly how to execute it, a quite different strategy can be

The teachzr inttoduces the skill in the same manner used in the
previously described strategy—writing the label on the board, de-
veloping synonyms and a definition for the skill, and helping stu-

l used to introduce it. In launching this five-step directive strategy:
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dents recall similar examples of where they may have performed
the skill or seen zomeone do it catlier.

2. The teacher then describes how an expert executes the skill, instead
of asking students to practice it. A teacher who chooses this strate-
gy to introduce making an analogy would at this point explain
step-by-step how the skill is executed, pethaps as outlined by re-
searchers Patricia Alexander or Robert Sternberg (15).

3. The teacher next demonstraces the skill with whatever contribu-
tions studeats _.ce to volunteer, highlighting ituportant cperation-
al cues as the detnonstration proceeds.

4. After discussing reasons for executing the skill procedures and any
relevant knowledge, the teacher then has students apply what they
have scen, heard, and discussed to executing the skill themselves.

5. To conclude this introductory lessen ihie teacher guides students in
reflecting ¢ 1 and discussing the extent to which they followed the
steps modeled for them, what they did mentally to execute the
skill, any modifications they thought they wete making in the
modeled procedure, and what they learned about the skill.

Thiese two introductory strategies shate a number of common features.
Both require approximately a class petiod, anywhere from 30 to 45 nin-
utes depending on the complexity of the skill, the abilities of the stu-
dents and their previous experience with the skill, and the type of sub-
ject matter serving as the vehicle for applying the skill. Both strategies
provide for modeling the skill: the developmental strategy by students
who do it reasonably well in the two applications of the skill, and the
more expository strategy by the teacher. Both strategies explicate the
steps in the procedure by which the skill is executed by both students
and teacher. Both strategies involve students in thinking about and dis-
cussing what they do in their heads as they execute the skill.

Most importantly, the focus throughout cach strategy is on the skill.
The introduction to cach lesson clearly establishes learning the skill as
the lesson objective. It also helps students develop the mental set needed
to call up previous experience related to the new skill. Thereafter, cach
strategry fo~ses exclusively on the components of the skill. In spixc of
temptations to engage in discussion of subject matter, especially where
students offer inferences of questionable validity, the teacher must, in
such an introductory lesson, put discussion of subject matter aside until
the next lesson and keep student attention on the attributes of the skill.
Councluding the lesson by reflecting on or reviewing how the skill works
and the ules that guide its explanation completes both strategies. This
ensures continuing, explicit attention to the skill throughout its
introduction.

One of these strategies or a vatiant can be used to introduce a think-
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ing skill whenever a teacher senses that students cannot execute well a
thinking skill they need to complete a subject matter task or whenever
the teacher wants to introduce a skill new to the students (16). A teacher
who has command of these strategies can use them on the spot, switch-
ing to them whenever appropriate. Regardless of which particular strate-
gy is used, for best results it should include the features of a skill intro-
duction desctibed here. Use of such a lesson contributes immeasurably to
student understanding of and increased proficiency in any thinking skill.

GUIDED PRACTICE

Of course no student should be expected to demonstrat. proficiency
in a particular thinking skill simply on the basis of one introdv story les-
son on it. Unlike the teaching of information, which canu !y be pre-
sented in a single lesson, teaching a skill requires continued attention to
the skill over an extended period of time. Research suggests these follow-
up skill lessons should be frequent, require relatively small amounts of
time—usually inteipreted to be approximately 20 minutes—and be
spaced out intermittently over a period of time. Moreover, as Benjamin
Blcom and other experts have noted, these lessons should provide imme-
diate instructive feedback and cotrection for the students (17,

To promote proficiency in a skill, lessons that follow an introduction
to a skill ought to offer not only prectice in executing the skill but con-
tinued teacher and peer feedback and instruction in how to execute it.
Such instructive feedback can precede, follow, or be simultaneous with
application of the skill. Here is one strategy useful in providing such
guided practice:

1. The teacher reintroduces the skill to be used, exactly as in the in-
troductory lesson strategies—with its name, some synonyms, a def-
inition, and examples of its use.

2. The teacher, with student help, previews how to execute the skill
by reviewing what students already know about the steps to go
through and what ruies or principles need to be followed.

3. The students apply the skill to the same type of data as used in
the introductory lesson, periodically checking what they are doing
against what they articulated eatlier as they previewed the skill,
taking cotrective steps as needed.

4. The students reflect on how they executed the skill, especially on
any obstacles they encountered and how they dealt with them,
and on any modifications they made in the skill.

These activities customarily take 20 minutes. Once the activities have




been completed, students can nuove to a discussion of the subject matter
products generated by their application of the skils.

A number of guided practice lessons using steategies like those out-
lined here should follow any lesson introducing a thinking skill. Al-
though there are no specific guidelines presented in the rese.rch as to
how many, a teacher will know when to move info conventional student
sclf-directed practice or use of the skill by observing when the students
reach 2 level of proficiency where a detailed introduction of the skill and
previewing and reviewing skill attributes ate no longer necessary (18).

SELF-DIRECTED PRACTICE

Once a thinking skill has been explicitly introduced and students have
had sufficient guided practice to attzin self-directed autonomy in apply-
ing the skill, self-directed practice in or exetcise of the skill becomes ap-
propriate. It is at this point that the techniques Lsted at the begianing
of this chapter prove most useful. By engaging in activities initiated by
or built around these techniques, students have an opportunity to exer-
cise on their own the thinking skills they are learning. But without prior
explicit introduction and guided practice as described hete, such tech-
niques will be more like testing than teaching.

TEACHL IG TO TRANSEER

Contraiy to common assumptions, thinking skills do not transfer auto-
matically to contexts or settings that differ from the context in which
they ate initially developed. Thinking skills are very much tied to the
contexts in which they are initially experienced. Thus, in order to help
students generalize a thinking skill—to be able to apply it or transfer it
0 a variety of subjects, .attings, or contexts—teachers must explicitly
show them how. Teachers must provide instruction in a thinking skill in
a variety of contexts after it has teen mastered in the initial context. Tco
often the teaching of thinking ignores this important step (19).

Teachers can do several things to help students learn how to transfer a
newly learned thinking skill. First, teachers sho initiate instruction in a
new skill, after providing guided practice to the point where students can
apply the skill effectively on their own, can show them how to apply the
skill in different contexts. Teachers who wish students to apply a skill in
their subject area that was intfoduced in another subject can do the same
thing. This requite: use of almost the same kinds of strategies used ro
conduct an introductory lesson in a skill. Indeed, using a previously
learned skill in 2 new context usually appeats to students as if they are
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learning a new skill. To do this effectively, a teacher can do the
following:

1. Inttoduce the skill, as in the preceding strategies.

2. Review what students know about the skill.

3. Explain and drzmonstrate how the skill is executed in the context
to which it is to be transferred.

4. Have the st dents apply the skill in this new com =, providing
corrective feedback as needed.

5. Have the students reflect on whar they did in their heads as they
executed the skill.

This strategy differs from the directive introductory strategy only in its
second step. Here students review what they already know about execut-
ing the skill before they try to apply it in the new context. Thus they
have to concentrate on only one new thing—the context—when they ap-
ply the skill.

Orice a previously leamed skill has been reintroduced in a new context
or setting, students must receive guided practice in applying the skill in
this context until they achieve the appropriate level of proficiency. As
they demonstrate this level of proficiency, guided practice must be
mixed between applications of the skill in the original context and in the
newer context to which it is being transferred. As students apply the
skill, with appropriate corrective feedback, to a variety of contexts, they,
move roward generalizing the skill. Once this has been accomplished,
students can engage in self-directed application of the skill, initiated by
teacher questions, writing assignments, or other techniques commonly
used to foster practice in thinking. Teaching a thinking skill to transfer
actually duplicates the process of introducing a new skill from scratch to
initial mastery, as it moves from introducing it, through guided practice,
to autonomous application or seif-ditected practice.

MAKING PRACTICE PAY OFF

Developing student proficiencies in thinking requires considerably
more than simply making students think. It requires more than encour-
aging or exhorting, more than questioning and discussing, more than
stimulating and challenging. All of thesc techniques are useful in engag-
ing students in thinking, but they fail to show them how to think more
skillfully than they otherwise do.

For practice to pay off in improved student thinking, it showd be
combined with explicit introductions to he major skills that constitute
thinking, repeated guided practice in executing these skills, and the
teaching of these skills to transfer. By incorrorating these three tech-




niques into teaching strategies that include practice and applying them
to the teaching of thinking, teachers can accomplish what they have long
sought to accomplish, the fullest possible development of our students’
abilities to think skillfully on their own.
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LEARNING TO LEARN:
IMPROVING THINKING SKIILS
ACROSS THE CURRICULUM

by Marcia Heiman

Marcia Hetman discusses the development, structure, and effects of the Lezm-
ing to Lears Thinking Improvement Program. The program began nearly 20 years
ago with research at the University of Michigan. Successful learners were asked to
talk aloud their thinking while engaged in a wide variety of academic tasks. It was
discovered that the following thinking shills are common to good leamers: they ask
questions of materials they read and hear, continually raising and iesting hypothe-
ses; they devise informal feedback methods to assess their learning progress; they
break down complex ideas and tasks into manageable components; and they are
goal-directed ir their.approach so learning. Over several years' time, these skills
were iranslatea invo praciices that proved to be highly cffective for unsuccessful
Studenss.

This chapter is reprinted with permission of the Association for Supervision and
Curriculum Development from Educational Leadership, Seprember 1985,

The author directs the Learning to Learn Program, Boston College, Chestnut
Hill, Massachusetss, and s coedisor of this book.

When I was in high school I hated school. I never read nothing, never
did no school work. I dropped out of school as soon as they let me.

I couldn’t get no job, so I decided to see if college was better. I went
for my GED, and came to Roxbury Community College. I didn’t do
good my first semester here—I failed two courses. Then I took Learning
to Learn, and things really changed. I had to think about my school
work. Reading was like playing some game—Ilooking for the answers to
my questions. I’m a bustness major, and now I can do even hard subjects
like economics and accounting. It’s like I think better. Math was a jum-
ble for me. Now I see how to do the parts and how they fit together.

Used to be I couldn’t see no future for me. Now I can see my way to a
four-year college education. I just wished I took Learning to Learn °
high school, so I didn’t need to waste no tinse like that.

--student at Roxbury Community College
Duting the 1960s, a group of researcher-clinicians at the University of

Michigan took a nontraditional approach to improving students’ leatning
strategies. Rather than using a diagnosis-and-remediation model, which
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at best results in only « year’s gain in a year’s time, the Michig .n group
sought to discover skills that are critical to successful learning. If skills of
successful learners could be identified and translated for use with lcss
successful students, the group felt that leaming gains might be mcre
rapid.

Over a period of several years, these researchers observe.. the learning
behaviors of successful students as they verbalized their thinking while
solving a variety of complex academic tasks. They found that good
leamners:

1. “Program’ their learning for content courses—idenii”;ing the
component patts of complex principles/ideas and breaking down
major tasks into smaller units.

. Ask questions about new materials, engaging in a covert dialogue
with author or lecturer, forming hypotheses, and reading or listen-
ing for confirmation.

3. Devise informal feedback mechanisms to assess their own progress.
4 Focus on instructional objectives, identifying and directing their
study behaviors to meet course objectives.

The Michigan group translated these skills into a series of enercises
that stidents could apply directly to their academic work. I joined the
group in 1967. Since then, as director of a number of college learning
centers, I have sought ways to apply the four general skills to a wide
range of academic areas and to adapt the terbaiques to students of vary-
ing entry skill levels. In 1979, I was joined in this work by Joshua Slo-
mianko, who has helped put the skills into the framework of a cchesive
system and found applications to new contexts. The tesulting combina-
tion of skills and instructional materials constitutes Learning to Leara
(ILTL).

Learning to Learn has three stages: /npu# (gathering information), or-
ganization (atranging information for further analysis), and owzput (stu-
dent demonstration of mastery of the material). Students learn to build
genesal leaming skills and subject-specific skills into their daily school
work. After a few months of adapting these skills to their coursework,
most students report that they become involved with scheol work and
that they begin using the skills automatically. For example, one student
said, “‘T used to fall asleep in class and over my books. Now ” want to
know what's going on. I ask myself, ‘What's the teacher after now? Is
he answering my questions, or is th’s something new?’ "’ As students be-
gin to “‘play” with the material in their courses and discover their own
variations of the skills, they increasingly view the skills as aspects of two
central learning tools: generating qrestious and breaking dowt. complex
ideas and tasks into simpler, more comprehensible parts.

1344
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As a result of work done with educationally disadvantaged college stu-
dents reading as low as the 5th giade level, the U.S. Department of Edu-
cation’s Joint Dissemination Review Board approved Leaming to Leatn
for national disseminaticn. Data from controlled studies show that the
program has significant, long-term effects on students’ grade point aver-
ages, the number of academic credits they complete per semester, and
their retention in school. For example, a study conducted with students
reading at the 6th grade level at Roxbury Community College showed
that LTL students zarne” 2 2.9 arzde point average; comparable students
who reccived traditiona! remediation (for example, content-course tutor-

.ing ot basic skills support) earned a 2.2 grade point average (Heiman,
1983). LTL students also completed significantly more academic credits
per semester. Three semesters after treatment was completed, 70 percent
of the LTL students wete still in college or had graduated, as compated
with 40 percent of non-LTL studerts.

LEARNING TO LEARN IN SECONDARY SCHCOLS

Learning to Learr. has now been piloted by teachers in several Boston-
area high schools. In 1985-86, the program is being fully implemented
in a number of schools, inclucing Winchester High School, West Rox-
bury High School, and the Massachusetts Pre-Engineering Program at
Boston Latin High School in Massachusetts; Kings Park Junior and Senior
High Schools on Long Island; and Taft High School in Cincinnati.

Learning to Learn is most cffectively built into students’ academic
work in two ways:

1. In the content classroom. In both junior and senior high schools,
teachers incorporate LTL skills directiy into their classroom teaching. The
following vignettes illustrate this process:

® Robert Stone’s 10th grade chemistty class has been assigned Chap-

ter 7, which discusses the relationship among temperature, pres-
sure, and volume of gases. Students work in paits, generating ques-
tions from the text and using an active methed of reading to solve
problems. In this way, their chemistty texts become *‘‘dictionaries’
that help them solve the sample problems in the text.

e Amy Anderson’s 6th graders will be studying a unit on Auirica.
Working in small groups, they have identified questions o which
they would like to find answers. Their questions will be the basis of
small-group ‘‘~esearch’’ projects, in which they will find answers to
their questions in an encyclopedia. Each group has at least two *‘re-
source’’ persons who read at the 4th grade level or higher.

e Albert Hart has just given a brief lecture on Greck city-states to his
9th grade social studies ciass. Students took iotes on his lecture.
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Later, working in pairs, stadents will help each other fill in missing
notes and generate questions from those notes. They will then use
their questions to read-to-find-answets in the textbock chaptet on
Grecek city-states.

As thesc illustrations suggest, Leamning to Learn has a wide rar.ge of
applicati>ns for content classooms. Classtoom management problems
are minimal because student motivation is high. By looking for answers
to their own questions and breaking down complex ideas into manage-
" able units, students gain a sense of mastery over their academic work.
Their information searcls becomes personal, as they are working to
achieve goals they have set for themselves.

2. As a credit course. In +he senior high school, Leatning to Learn is
also offered as a year-long credit course. Students are required to adapt
the appropriace LTL skills to content-area courses taken concurrently with
LTL. Students leara how the skills relate to each other by learniag princi-
ples on which they are based and how to vary the skills for 2 wide range
of academic tasks. The course is designed to make students independent
learners in any academic coutse, whatever its structure.

Learning to Learn is available to schools through a combination of
training workshops and instructional mate:ials. Content-area teachers re-
ceive field-relevant instructor manuals, which review those skills most
suited to a particular discipline, suggest ways of using th= skills as class-
room activities or homework assignments, and provide sample lesson
plans. Manuals are available for teachers of social studies, English, math-
ematics, physical science, and biology/earth science. In addition, student
workbooks are available in these ateas (such as Learning to Learn Social
Studies).

A detailed manual prcvides teachets of the LTL credit course with
step-by-step instruction in the content and structute of the course. In ad-
dition, a student workbook gives students practice in using LTL skills and
suggests ways to adapt them for use with content classwork.

POSITIVE OUTCOMES

Learning to Learn has positive outcomes for students, teachers, and
school administratoss. Students become more actively engaged in their
wotk and car: improve their basic skills (primatily in reading, writing,
and listening), content-coutse grades, and reasomung skills. Improved stu-
dent motivation and a higher level of student classroom participation, in
turn, have a positive effect on teacher morale. Schools that fully use the
system can expect to realize some of the following results: improved stu-
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dent scores on competency exams, improved student reteation through
graduation, and more students going on to post-secondary schools.

One reason for the system’s effectiveness is that it provides students
with an environment condicive to aciive learning. Students are not sim-
ply advised to improve their organization, motivation, and interest in
school. Rather, as the student quoted in the beginning of this article
suggested, students develop tools for turning academic work into a kind
of ““game”’ in which they predict questions and answers. The dichotomy
between *‘real world learning’’ and *‘book learning’’ begins .. diminish
for many students as they see the relationship between the kinds of
learning they do in daily life and academic settings.

The useful effects of Learning to Learn appear to be a product of its
basic approach to higher-level learning: the skills that are central to the
system (generating questions, identifying essetial parts of complex situ-
ations, looking for feedback on progress, directing behavior toward clear
goals) are part of 4/ learning. Learning to Learn works because we are
teaching children to bring their own highly developed intellectual strate-
gies into a setting—formal education—that has often seemed alien
ground.
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A STRATEGY FOR DEVELOPING
DIALECTICAL THINKING SKILLS

by Joel Rudinow and Richard Paul

Joel Rudinow and Ric’ard Paul discuss the importance of reflective self-criticism
and the ability 10 reasos. sympathetically within alternative frames of reference. In
@ series of exervises students learn 10 argue in and be sympathetic 10 positions—
Jrames of reference—differens from their own. The class is divided into groups c-
cording to students’ initial positions. The instructor functions as moderatcr, creat-
ing an atmospbhere that encourages mutual awareness and responsiveness. After ex-
berimenting with the alternative positions, siudents can defend both thesr own
views and those of others. The ability to sympathetically articulate an opinion oth-
er than one’s own, und perbaps to cossequently alter one’s own opinion, is seen as
essential 10 the critical thinking process,

The authors are with she Center for Critical Thinking and Moral Critique, Son-
oma State Unsversity, Robnert Park, California.

Among the most difficult yet important intellectual skills currently
taught in Critical Thinking courses are those we would call dialectical.
These include the ability to reflect critically on one’s own thinking and
the closely related ability to reason sympathetically within frames of ref-
erence distinct from, and even opposed to, one’s own. The instructional
strategy we will present here is appropriate for students at grades 9
through 16 studying in a variety of disciplines. We wish to stress, howev-
er, that the abilities our strategy is intended to cultivate are latent and
important to cultivate at the earliest stages of formal education. Accord-
ingly, we encourage instructors in the elementary grades to consider
adapting our recommendations to the needs and maturity levels of their
students. Before we turn to the details of our strategy, It - briefly dis-
cuss the nature and importance of these abilitics.

Reflective Self-Criticism: To think about one's own thinking, to make
one’s own thinking the object of one’~ thinking, particularly with a view
to discovering its limitations and weaknesses—this is what we mean
by “reflecting critically on one’s own thinking'' or “‘reflective self-
criticism.”” The difficulty inherent in reflective self-criticism is both deep
and obvious: reflective self-criticism requites a level of provisional or hy-
rothetical detachment from one’s own views, but since the critic and
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the thinker are identical, this detachment frequently seems psychologi-
cally or ever: conceptually impossible. And yet not only is detachment
from one’s own views a possibility, but also it and the reflective self-criti-
cism it makes possible are cssential to intellectual self-guidance and to
autonomous intellectual growth. In other words, the abilities to detach
oneself from one’s own views and to reflece critically on one’s own think-
ing are fundamental to learnin. o think for oneself. Indeed, one’s
awareness and grasp of one’s own views are based in large part on one’s
understanding of the ways one’s views relate to and diverge from the
views of others.

Reasoning Sympathetically Within Alternative Frames of Reference:
There is no better way to demonstrate to students that detachment from
onc’s views and reflective self-criticism are possible and beneficial than to
have them @b these things. And a guod way to get students to do these
things is to have them engage in a process of sympathetic reasoning
within frames of reference that differ from their own.

Again we stress that this can be done in modest ways with simple and
elementary examples, or it can be done at advanced levels with highly
complicated examples. The level of difficulty can be adjusted by the in-
structor to the spzcial needs and capacities of the students, and the de-
tails of what follows adjusted accordingly.

To reason sympathetically within a frame of reference different from
one’s own requires that one engage in hypothetical reasoning, that one
be willing to entertain, as true, hypotheses that one is not alteady con-
vinced arc true. And this it good exercise for the mind, indeed! One
needs to be able to entertzin and to rationally evaluate hypotheses of
which one i; not already convinced in order to learn anything at all. For-
tunately the capacity to think hypothetically is as genuine as the drive (to
which it is dialectically opposed, but which typically overrides it) to re-
main confined cgocentrically or ethnocentrically within one’s own frame
of reference.

Let us now present our instructional strategy for exercising and encour-
aging these abilities. We recommer.] that wherever possible instructors
work with i>sues that touch the students’ own interests and concerns, for
the reason that students are more readily, and deeply, and genuinely
motivated to apply themselves to tasks whose ielevance to their interests
and concerns they can see and understand. Of course, an instrucior may
wish to work to interest 2 class in those particular issues the imstructor
may feel are of paramount importance. Indeed, there are many moral
and social issues that arguably all students need to develop an interest
in. This interest can be developed by leading students to see the connec-
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tions between their interests and desires and these larger questions. For-
tunately, however, there is generally no need to inhibit student input on
this account. An instructor with a wide range of current interests can
usually find a lot to encourage in the interests and concepts of the aver-
age group of students. And the flexibility of mind of the instructor who
is willing to allow a community of interest to evolve in response to stu-
aent initiative is a useful model to exhibit catly in the game. We recom-
mend that students be invited to suggest issues they would like to sec
discussed, and that they participate in the selection of issues for class ex-
ercises from the list of such suggestions. At catly primary grades, and
also with parcicularly shy groups of students, there may have to be exten-
sive priming of the pump. Materials may have to be brought in by the
instructer to generate studsnt awareness of issues which they come to see
as selated to their experience. We recommend that the instructor guide
the selection process toward issues about which the class exhibits consid-
erable diversity of opinion, rather than toward issues about which there
is general agreement. Ultimately, students need to deal with sheir shared
ethnocentricitics by discovering and reasoning within divergent points of
view and value systems.

Once an issue has been selected, there ate a number of ways, depend-
ing on the size and setting of .he class, instructor’s preferences, and so
on, to structure class discussion so as to encourage and develop dialectical
thinking skills. An example will illustrate some general guidelines which
will help students—and therefore their instructors—succeed.

Suppose the class is initially divided into groups correspording to the
initial position each student takes on the issue. There may, of course, be
as few as two such groups or as many as there ate students in the class
(though this latter possibility is even less likely than it is manageable
due to the psychological safety that comes with being 2 memkber of a
group). We recommend, as an instructive subsidiaty exercise, that the in-
structor take as much time as needed to assist stdents in articulating as
many distinct positions on the issuc as necessary, so that every student
feels comfortable identifying with one or another position.

In a recent case involving a class which included students from a vari-
ety of Latin American and Pacific Rim origins, a small contingent of Pal-
estinian Arab students, and a group of American students, the students
clected to discuss the issue of terrorism. It is worch remarking how the
class framed the issue for discussion. It quickly became apparent that
there were competing understandings of terrorism underlying the stu-
dents’ interest in the isue, and this posed an initial obstacle to discus-
sion: how to formulats a question that we could all discw. 's without ini-
tially nrejudicing the discussion against one or another of these
comp .g understandings. An eatly formulation—'‘What should the
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United States government do to put a stop to terrorism?'’—failed to win
a consensus because it would have prejudiced the discussion agaiast those
students who thought that terrorism might be a justifiable last resort for
cccupied or exiled peoples. The class formulated and considered several
options before shortly atriving at a formulation which it found reason-
able by consensus: ‘‘How slould the phenomena of terrorism be undet-
stood and responded to?"’

At this po,dt two positions emerged: first, that terrorism is the use of
violence against innocent civilian noncombatants and as such is morally
unjustifiable, and warrants strong preventive and retaliatory measures;
and second, that what is called ‘‘terrorism’’ is in reality the understand-
able and justifiable response of occupied and exiled peoples to unpro-
voked military aggression. It is hard to imagite two positions more at
odds. It is interesting, therefore, that before proceeding to generate and
examine the arguments, the class also produced an intermediary posi-
tion: that armed resistance to militaty aggression within one’s homeland
must be distinguished from the indiscriminate use of violence againsz ci-
vilian noncombatants outside one's homeland, and that in any case the
response to cither sort of violence ought to stress diplomatic negotiation.

Our experience indicates that students are likely at first to avoid isola-
tioh and exposure and rather to gravitate toward cach other i large
numbers. Let us suppose, therefore, that the class is polatized into two
groups corresponding to antithetical positions on the issuz.

Each of the sesulting discussion groups is now assigned the task of pre-
pating a defense of its position, to be presented before the assembly of
the class as 2 whole by representatives of each group. The goals of the
task include (1) that each group be prepared to deliver as clear, concise,
and compelling a rationale for its position as it can devise; (2) that cach
group be preparzed to interrogate the other position(s) as deeply and inci-
sively as possible; and (3) that each group be as fully prepared to answer
questions and respond to criticisms of its own position. Tk instructor
should be awate (and it: due course make the students aware) that the
second and third of these goals involve reasoning—though not yet (nec-
essarily) sympathetically—within the frame of reference of the opposi-
tion, and further that the mature critical thinker incorporates the second
and third goals into the first. In addition to prepating the case in favor
of its position, cach group is to select its team of three representatives
and assign them distinct roles, corresponding to the three goals above.

Once the discussion groups have made their preparations, the class is
reassembled for a discussion among the representatives of the positions.
As moderator, the instructor is in a position to guide the discussion in
the direction of mutual awateness and respect by facilitating and stress-
ing reciprocity (or mutual responsiveness) between the teams of represen-
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tatives, by pointing out such problems as straw-man interpretations of
opposing points, and so on. It is well worth reviewing the discussion to-
gether as a group before proceeding to the next step.

Each of the discussion groups is now assigned the task of preparing a
defense of the (or a) position to which it was initially opposed, the rest
of the excrcise to be carried through as before. This step is crucial. Its
importance lies in the fact that it makes it extremely difficult to avoid
considering an alternative frame of reference sympathetically. Whereas it
may, up until now, have been tempting and adequate 10 examine the
opposed position simply with a view to discovering its limitations and
weaknesses, it now becomes necessary to attend to its strengths. More im-
portant still, it now becomes necessary to probe and challenge the posi-
tion one initially identified with, to engage in reflective self-criticism.

In our experience, students frequently find this crucial step quite dif-
ficult, especially in connection with emotionally charged topics such as
terrozism. ‘The results of the exercise, though, have been very encourag-
ing. In reflecting on their experience, our students—regardless of their
initial positions on terrorism—teported a wide range of beneficial effects
of the expericnce op their thinking and their approach to issues
generally.

We have found it useful to reinforce the exercise through the use of
audio and video recording technology.* First of all, a retrievable and vet-
ifiable record of the discussions is a great help in analyzing the argu-
ments with students after the fact. And such records also contribute di-
rectly to reflective self-criticism by allowing the particif.nts to review
and critique their own performaaces.

We have also found it useful to vary this strategy in several ways; for
instance, have students discuss the issue in pairs, making sure that each
student has an opportunity to practice each of the three activities men-
tion~d above from two antithetical positions; then have students each
compose essays in dialogue form, first defending one or anothe position
on an issue, then critically examining the initial thesis and its defes.t,
and finally responding to these criticisms and objections either Ly meet-
ing them or by adjusting the original positicn.

The strategy outlined here is not without risk. Since a great deal of
the content of discussion is left up to the students and the instructor’s
role is in laize measure responsive, the instructor must be prepared to
deal with a v.ide variety of situations which may arise. At the same time,
however, the instructor may look forward to the opportunity to recognize

*For information concerning the Center’s Cntrai Thinking Video Library, contact. Center for
Critical Thinking & Moral Critique (Attention. Joel Rudinow ot Rechard Paul), Senoma State Umi-
versity, Rohnere Patk, California 94928.
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and reward deep and authentic insights arrived at by students. Recently,
in 2 dialectical essay responding to the question ‘‘Shouid all college stu-
dents be required to take a basic course in Critical Thinking?"’ 2 studen:
majoring in Communications wrote:

Is a required course in Critical Thinking at the college level the most efiective
means of teaching individuals how to defend themselves agains: “iniellectual
trickery and setf-delusion™? (Critical Thinking course description Scnoma State
Univérsity Catalog, 1982-83). Prior to *aking this course, | would not have
questioned the validity of such a requirement. In fact, | had only a faint idea
about what the course entailed, and | signed up for it simply because it was re-
quired. Since taking Critical Thinking, | havs bagun to analyze, criticize and
more carefully evaluate the ideas presented in all my courses, including this
one, and including the idea that this course is worthwhile. Critical Thinking has
taken me beyond leerned belief systems into the area of developing my
own....

Here the student has recognized and appreciated the value inherent in a
discipline which questions itself as well as everything else. The student
demonstrates that she understands the connections between such 2 disci-
pline and freedom of thought and between freedom of thought and re-
sponsibility for one’s own thinking.

It is worth dwelling on these connections briefly to dispell a common
worry among teachers: that an atmosphere that encourages questioning
may actuaily undermine discipline and contribute to the deterioration of
classtoom morale. The instructor should bear in mind that Critical
Thinking 7 a discipline, and it is, therefore, not to be confused with un-
ruly contempt for authority. To encourage the one does not necessitate
tolerating the other.

Finally. the abilities to engage in reflective self-criticism and to reason
sympathetically within alternative frames of reference are essential to the
discipline of critical thinking and, therefore, also to the goals of the Crit-
ical Thinking course. Unless these abilities and the commitment to exer-
cise them are established in the st..Jent, any systematic analytical or ar-
gumentative skills the student may acquite in the course are prone to
degencrate into sophistry.
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STRATEGIES FOR ACTIVE
INVOLVEMENT IN PROBLEM SOLVING

by Joseph S. Karmos and Ann H. Karmos

Joseph S. Karmos and Ann H. Karmos argue that *‘good problem solvers tend
t0 be smore active than poor problem solvers."’ In an cffort to create more active
learning habits in studenss, the authors use a set of procedures that involve student
participaion in problem solving. For example, students are asked to draw pictures
or diagrams of the problem under discussion, or they are asked to write simula-
tions. In addition, a set of specific problem-solving strategies is employed: think-
ing cloxd, using trial and error, working backwards from the end of a problem,
and systemasically listing all possible ontcomes of an event. Karmos and Karmos
Sind that time management can influence problem solving—bhelping students per-
severe s often a matter of scheduling and listing prioritie:. They note that many of
the probless-solving strasegies belp the teacher become a better resource for stu-
dents. For example, when students talk aloud their problem solving, the teacher
can identify deficiencies in their reasoning.

The authors are with Southern Winoss Universsy, Carbondale, in the Depart-
ment of Educational Psychology and the Department of Curriculum and Insiruc-
ton, respectively.

The importance of problem solving is receiving more attentiva than
ever before. Business and industry list it as an essential skill for dealing
with the future (1). Educators ate looking for ways to effectively teach it
in classrooms.

One thing we know is that good problem solvers tend to be more ac-
tive than poor problem solvers (5). They create mental pictures, relate
problems to familiar or concrete expetiences, ask themselves questions,
think aloud, brainstorm, make diagrams or flowcharts, and use physical
aids to thinking. But not enough active problem solving is occurring in
classrooms. In the April 1983 Kappan, John Goodlad remarked that
teacher talk was by far the dominant classroom activity. ‘“Teachers rarely
encouraged student-to-student dialogue or provided opportunities for
students to work collaboratively in small groups or to plan, set goals, de-
termine alternative ways of achieving these goals, and the like. The em-
phasis was on recall, not on problem solving or inquiry’’ (3, p. 552).

This chapter describes several classroom procedures and specific prob-
lem-solving strategies that encourage students to be active problem solv-
ers. Students learn to be active by participating in problem solving. They
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learn to nse their personal resources by working on lots of problems and
being exposed to a wide variety of different strategies.

SOME PROCEDURES FOR ENCOURAGING
ACTIVE PROBLEM SOLVING

For many instructional purposes it is appropiiate for a teacher to dem-
onstrate a specific method for solving a class of similar problems. For ex-
ample, finding the atea of a circle given the diameter of the circle is a
routine kind of problem which is efficiently solved by using a formula.
The ability to solve such routine problems is important because it arms
the student with skiils for solving more complex problems. But if stu-
dents are to be prepared to solve non-routine problems, different in-
structional procedures are needed.

One procedute is to present a problem and ask each student to draw 2
picrure or some representation of the probiem. The teacher asks a2 num-
ber of studeats to copy their representations on the chalkboard. The class
examines each one and asks for clarification of the picture if necessary.
From viewing each other’s thinking, students learn different ways to ot-
ganize information. They also gain confidence in their own problem-
solving abilities when the teacher is accepting of several different ap-
proaches to the same solution. We have used the following nonroutine
problem for this process in grade four through college level:

A mother St. Bernard had two pups. She ate ten pounds of dog food per day,

and each pup ate two pounds per day. The dogs’ owner bought a one-hun-

dred-pound bag of dog food. One pup was sold after the third day. The other

pup was sold after the seventh day. For how many days did the one hundred
pounds of dog food last?

On page 101 is a fourth grader’s St. Bernard drawing, which is typical
of what many fourtn graders have produced. Note that the student did
not sc've the problem, but her drawing brought her so close that the
teacher was able to reinforce her thinking skills and ask goc 1 questions
that led the class to the correct solution. ,

Simulation is another excelleat procedure for active problem solving,
and it is applicable at any grade level aud for any subject area. Simula-
tions are particularly useful for experiences with decision-making and in-
terpersonal skills. The following example is from business education:

You are a member of an office staff for a company whose president made a

decision to trade in all the existing office equipment and replace it with a ays-

tem of equipment from one company. The ofi.ce staff had been asked for  Jut
on such matters as new procedures, workflow, job responsibility, trainir  “or

use of new equipment, and guidelines for implementing the new procedures.
Nevertheless, after the new satting has been used for six weeks, some prob-
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lerns have arisen with job satisfaction and the staff is meeting to search for so-
lutions. You are one of the following staff members. Sandra Miles was Mr.
Hamblin's secretary. Her duties wzre to keep his calendar, take his calls and
serve as receptionist for his callers, process all his paperwork, and retrieve in-
formation from his files. Her new title is office manager. She is now responsible
for directing the workflow from all the executives. Since there was no cross
training, she is unable to retrieve information when Don, the information pro-
cessor, is gone. Sandra also supervises all the work of the office staff. She is
beginning to feel that she lacks supervisory skills. She is also frustrated with the
pressure to resolve problems which have arisen with the rest of the staff, and
that is the reason she has called this meeting. Don Feldman was Mrs. Lon-
gan's secretary. His cuties were similar to Sandra's. Don's new title is informa-
tion processor. He was eager to be trained on the new equipment and is en-
joying the challenge of problem solving for what the new equipment could do
for his work load. But Don is having problems with his back and his eyes. He
complains of the glare on the screen. In addition, his equipment was placed in
a small room adjacent to the main office and he misses the contact with the
rest of the stalf. Charlene Henry was moved from her job as clerki/typist to that
of receptionist. She takes all incoming calls on the switchboard and receives
clients. She is having difficulty with retrieving information for customers and
dealing with their irritation when they feel that they are being slighted. Mason
Tyler was the clerk/typist who was primarily responsible for the filing svstem.
His new position is records clerk and he has full responsibility for storage and
retrieval of records. Like Don, he misses contact with the rest of the staff, but
also is running into problems with the increased flow of paper resulting from
the new system. Another problem is that no system has been identified for fil-
ing information stored on disks. Mason feels pressured to respond efficiently to
requests for information. Your staff meeting has begun, and the entire staff has
agreed that the office environment is depressing and that these unresolved
problems are beginning to cause friction. Your group has agreed to use a five-
step model for problem solving: (1) identify, understand, and prioritize the
problems; (2) brainstorin for solutions; (3) select tentative solutions, (4) deter-
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mine how to implement the solutions (who does what, when), and (5) discuss
what people have leamed about themselves individually and as a group. The
staff has also agreed to set a date for resvaluation of the solution. You are a
member of the office staff—proceed with the problem solving.

A second examjle is a simulation written by an elementary schooi
teacher for her social studies class.

Destitute on the Desert. You are with a group of scientists who are doing scien-
tific research in the desert. When you are 200 miles from your headquarters,
the engine in your vehicle blows up. Since survival depends on reaching your
headquarters, the most critical tems available must be ~hosen for the 200-mile
trip. Below are listed fifteen items. Your task Is to rank them in terms of their im-
portance to your group in its attempt to reach your headquarters. Write a *1"
by the most important item, a 2" by the second, and so on. The items are
these: tent, map of the desert, sun glasses, flashlight, blankets, sharp knife, ex-
tra shoes, first aid kit, signal flares, five gallons of water, magnetic compass,
one can dehydrated milk, two 45-calitie pistols, food concentrate, box of
matches.

For these open-ended procedures, an extensive collection of non-
routine problems is an essential resource for teachers. More and more
substantive problems ate becoming available commercially and in profes-
sional journals. As teachers provide opportunities for students to work in
groups, in pairs, or individually, problems can be selected that are ap-
propriate for emphasizing and i'lustrating specific problem-solving strat-
egies.

SOME SPECIFIC PROBLEM-SOLVING STRATEGIES
Thinking Aloud

When using this strategy, people say aloud their thoughts while at-
tempting to solve a problem. Expressing thoughts, especially at sections
of a problem where difficulties or hesitancy arises, is good way to avoid
skipping steps in reasoning, jumping over important information, or be-
ing unaware of the point at which being bogged down occurred.

Thinking aloud while solving problems requires practice. At first,
many students find it difficult to vocalize their thoughts as they work
problems. However, students do get used to expressing in words the
steps they take, and then gain confidence in talking out the problem in
front of the teacher and other students. This technique is used in full
class settings, in small groups, and in one-to-one discussions between
student and teacher. The choice of setting depends on the nature of the
problem, the students, and the teacher.

From thinking aloud, students learn to listen to each other, to locate
breakdowns in reasoning, to learn where the stumbling point is, to real-
ize how diffcrent people approach the same problem at the same time.




Students and teachers are often amazed at how much they can learn
from each other by thinking aloud.

Using Trial and Error

Trial and error is often underestimated as a problem-solving strategy,
but it can be a key strategy in the solution of some problems. Trial and
error can be applied systematically by simply trying different solutions to
sce if they work. More often than not, however, the search can be nar-
rowed by taking into account relevant knowledge and, by inference, re-
ducing the number of solutions to be tried.

Trial and etror can also be advantageous in getting a feel for a prob-
lem. Trying out a reasonable guess, even if it does not work, can give
valuable information. For example, if trying to find a decimal approxi-
mation for the square root of 2, one might tey 1.5 (1 is too small because
1x1 =1, and 2 is too big because 2 x 2 = 4). Since 1.5 x 1.5 = 2.25,
1.5 is too big, but that is valuable information because it directs the next
attempt to 2 number between 1 and 1.5. Teachers should encourage stu-
dents to make reasonable guesses at times and should specify for them
the value of what was learned from trial and error and how n error can
natrow the search for a solution.

This same way of thinking about the information gained from an im-
perfect attempt can be applied to solutions of intetpersonal problems.
Suppose a father and his daughter are applying the problem-solving pro-
cess to the condition of her room, particularly in regatd to the dirty
clothes on the floor and on the furniture. An idea to try might be to put
a clothes hamper in her room. Both would agree that this is a trial solu-
tic:: to be evaluated, say in three weeks. If the solution is not the right
one, the attempt still will help to clatify the problem and will lead to a
better solution.

One roadblock to becoming a good problem solver is reluctance to
take a risk. Many adults have been conditioned over the yeats to believe
that there is some strategy or way to proceed in solving a problem that
they think they should have leatned, and if they can’t remember how to
solve this kind of problem, they simply give up. Teachers are confronted
with this attitude frequently when their students complain that they
haven't had this yet. Indeed, there are many specific approaches to prob-
lems that can be leatned. But good problem solvers are not hampered by
the conviction that there is only one way to solve a problem. They do not
rely on some outside authority but have confidence in their own ability
to generate ideas. Teachers can encourage students to become self-reliant
by fieeing them to make reasonable guesses and to use trial and error to
gain insight into a problem.
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Working Backwards

Sometimes it is easier to solve 2 problem by working backwards rather
than attacking the problem head on. As an example, consider the fol-
lowing problem from Moshe Rubenstein’s Patterns of Problem Solving
4, p. 19):

Problem—How many tennis matches of single elimination must be
played by 1025 players before a winner is declared?

Mosi. of our students start at the beginning by figuring there would be
initially 512 games with one player getting a bye. Next there would be
256 matches with 1 bye, then 128 (1 bye), 64 (I bye), 32 (1 bye), 16
(1 bye), 8 (1 bye), 4 (1 bye), 2 (1 bye), 1 (bye), finals. The sum of
512, 256, 128 . . .4, 2, 1, 1 is 1024.

It is much more direct and gencral to start from the end and view one
winner and 1024 losers, and note that cach loser would play one los-
ing game in a single climination tournament. So there would be 1024
matches.

This working-backwards technique not only yields a solution; it also
displays 2 unique strategy that can be used for many problems. The solu-
tion path for the tennis match problem is more important than the an-
swer since the path yields a gencral method for solving such problems—
work backwards. The solution is known for any number of N players;
thatis, N- 1.

Working backwards has many useful applications. Suppose you are
writing a position paper to convince your boss to accept a patticularly
crucial idea. In thinking about how to draft the paper, you might begin
by working backwards and ask yourself, ‘“What kinds of questions would
the boss ask me? What would be the boss’s major objections? How do 1
keep from offending the boss?’’ By working backwar(is, by starting with
the goal, you can write a more convincing paper.

Finding All the Possibilities

Another important strategy for tu.,lem solving is to have a systematic
way of listing all possible outcomes of some occurrence. The system must
ensure that all possibilitics are listed and also that only those possibilities
that make sense from the structure of the problem are listed.

Thinking cxercises about drawing marbles from bags are useful for de-
veloping orderly ways tc exhaust all possibilitics, and they can be guner-
alized to fit a latge number of actual situations. An example: Suppose
there are four marbles in a bag, numbered 1, 2, 3, and 4. What are all
the ways to draw out the matbles onc at a time if, once a marble is
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drawn, it is not returned to the bag? One could actually make a list of
the ways with the help of a running conversation with onesclf.

““O.K. Suppose I take out the 1 first. I'll list the ways if 1 is drawn
first and 2 is drawn second.’’ (1234, 1243) ““Now what are the ways for 1
first and 3 second?’’ (1324, 1342) “Now, 1 first and 4 second.”’ (1423,
1432) A similar conversation goes on with oneself to list the ways if 2 is
drawn first (6 ways), if 3 is drawn first (6 ways), and if 4 is drawn first (6
ways). So there are 24 ways in all.

Another skill for finding these 24 possible ways is to draw a tree.

1 ® 3 4 4 choices for 1st marble

/AN AN /NN

2 4 1 2 3 3choices for 2nd marble
AA/\ / /\A A /\/\/\ (sofar 4 x3 or 12)
34242334M413241412

313 12 2choices ft. 3rd marble
] (sotfar 4 x 3x 2 or 24)

-t
N

423243@131 4121323 1 1 choice for 4th marble

(4 x3x2x1o0r24)

There are 24 paths down this tree and the one that is indicated in the
drawing represents the combination 2314.

The skill of drawing a tree to determine all possibilities is an impor-
tant one. Suppose all the possible ways to arrange ten digits (without re-
placement, as in the example above) were critical information for the so-
lution to a problem. Listing all the possibilities would be formidable and
the tree would be impractical to draw. But by reducing the problem to a
simpler problesn (another problem-solving strategy), one could realize
that there is a pattern for finding the number of combinations. The tree
for the four-digit problem makes it clear that there are 4 x 3x 2 x 1 or
24 ways to arrange four digits. So it is logically sound to compuze 10 x 9
x8x7x6x5%x4x3x2x 1o find the number of ways to arrange ten
digits (without repiacement).

This kind of thinking is a useful problem-solving skill. The four-digit
problem has the same structure as figuring ou., for example, these
problems:
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* How many different ways can 4 colors be used to paint a car if the
colors for the body, the top, and two parts of the trim are arranged
differently? (24 ways) )

® What is the probability of drawing 2 *‘winning number” 21 4 3

from a box containing four chips labelled *“1,” ““2,”" ‘3, “'4'*?

(1/24 or 1 of the 24 possibilities)

* How many different routes are there that reach all of 4 cities only
once and that could originate in any of the four cities? (24) One
such route, (1) Cleveland to (3) St. Louis to (2) Kansas City to (4)
Chicago, is shown below. The illustration shows that regardless of
the city of origin, anv other city can be reached next, making this
situation analogous to the 4-digit problem.

sas City

A Kan
Cleveland _

(1)

Chicago
(4)

3 ouis
(3)

Often the number of ways to do something or the likelihood of an
event occutring is important information for solving a problem, not only
in mathematics, but also in other subject matter areas. It is a skill that
can and should be taught as one of many problem-solving strategics.

Time Management

Time management can influence problem solving. Poor scheduling
can result in insufficient time for thinking through a problem, ot per-
haps never even getting to the problem. An appropriate amount of time
must be allocatcg for reflecting on the problem, for considering different
ways to approach a solution, and for reviewing and critiquing the steps
used. The pressure that can result from poor scheduling can cause subpar
problem solving by limiting the amount of planning time and the time
available for patient deliberation. A student’s patience and perseverance
are often keys to good problem solving. Good time management skills
are a necessary condition.

One might recommend to students that they keep a chart of their ac-
-ivities to use as a basis for managing their time better. Time priorities
>ften have to be sct cach day and a chart or list can help. Some students
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do not manage their own time well enough to acquire an essential piece
of knowledge, get to the library, or talk to . *meonc who can help them.
Allocating specific blocks of time to specific tasks according to their im-
porzance and the time they require is a useful skill. Systematic reflection
on one's use of time and on how much is lost if time is used incfficiently
can lead students to modify their own behavior.

Time management requires scheduling, but flexibility in following a
schedule is also important. For example, there is 2 problem-solving strat-
cgy that is uscful when one has come to a dead end or exhausted all
ideas for approaching a problem. Wickelgren calls the strategy fcuba-
#on and it means sxmply to get away from the problem for 2 while (6).
It is 2 common experience to sleep on a problcm and to solve it with a
new insight the next day. Even when time is limited, as in taking an
exam, going on to other problems and then coming back can be uscfut.
Teachers can model this strategy from time to time by leaving problems
with students instead of rushing to solve them before the bell rings.

The key to time management, then, is to recognize the need for time
to gather information, to try different ideas, to critique solutions, and
also to have the flexibility in one's schedule for some incubation time.

Reasoning Critically and Logically

By observing student: when they talk aloud about their problem solv-
ing, checking their papers, and observing their activitics, the teacher can
discern the extent of their deficiencies in logical and critical reasoning.

One of the major problems students have is dealing with ambiguitics
in the English language. For example, consider the real-life story of a
famous mathematician who had to take a driving examination. He had
memorized many statements from a booklet, including *“It is illegal to
park within fifteen feet of a fire hydrant.’’ As part of the test, he was
given some true-false statements, one of which was “It is illegal to park
within nine fect of 2 fire hydrant.” The marhematician checked ‘‘true
on the grounds that if the statement he had. memorized was true, then
the statement on the test was true. The examiner, however, claimed that
the cotrect response was ‘‘false,” since the statement in the booklet ex-
plicitly mentioned fifteen feet and not nine feet, even though the math-
ematician was correct, according to the rules of logic.

Students need to be given more practice and guidance it dealing with
the logic of problem solving. A particular emphasis should be placed on
teachers’ giving them many sound, appropriate problems to work and
listening to them reason aloud. As a resource for this activity, the au-
thors strongly recommend An Introduction to Logic by Exner and Kauf-
man (2).
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Critical reasoning is another area of student deficiency. Students often
lack skills to assess expressed ideas, beliefs, and statements that one en-
counters daily through the media and through remarks made by people
in such forms as opinions, reports, and rumors.

The process of critical inquity must be an impartial one. Judgments
and evaluations ate delayed until the data have been collected. Observa-
tions, people’s opinions, and collected information should all be assessed
before decisions ate made. The aim is to be objective, avoiding precon-
ceived versions of the results. The process should be open enough to in-
vite further inquiry if people ate not satisfied and problems are not
solved. Also, in critical inquiry, people’s feclings are often involved. Re-
spect for people’s personal dignity must be remembered when people ate
the objects of the inquiry.

Another important part of the critical inquity is evaluating the as-
sumptions being made during the inquiry. If assumptions are not cleatly
in mind, then invalid conclusions can be drawn, inappropriate decisions
made, or people’s feelings hurt.

People can improve their critical reasoning skills. It is evident from the
authors’ experience that thete is no substitute for practice. Students must
be given good situations, problems, and simulations from which to de-
velop and sharpen their skills.

Gathering, Recording, and Analyzing Data

The first step in prebiem solving is to understand the problem. When
full information is presented to a student, understanding the problem
involves reading carefully, eliminating extraneous information, and, for
some problems, drawing a sketch or a diagram or organizing given data
in a table. These steps ate obvious in solving the usual kinds of problems
students arc given in school. Unfortunately, most problems encountered
in one’s life at wotk, at home, or socially are not so neat. Crucial or
helpful information is often missing and the problem solver must have
skills not only for obtaining necessaty information, but also for recogniz-
ing what information is needed. Later in life, students may need this
skill for probiems like ‘“What steps can I take to effect 2 behavior change
in person Y?*’; ““To cut costs and maintain sales volume, where can
money best be saved in the production of product X, packaging or ad-
vertising?"’; *“What is the best solution for a problem involving 2 dis-
agreement between labor and management?”’

Data gathering can occur on many levels. In some cases, unstructured
observation is useful. For example, simply watching a production line for
an hour could help a person generate ideas for a more structured effi-
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ciency study; or a task-oriented group could be observed for clues about
group discord. More analytical data gathering involves the use of checs-
lists ot coding of events or behaviors. Once data ate collected, a second
skill is to summarize the information in meaningful form. If the infor-
mation is quantitative, data from a checklist can be recorded in a variety
of graphs, tables, or figures. Nonquantitative observations can be catego-
rized or written up as a case study. The skill of selecting a way to repre-
sent data interacts with a third skill, analyzing observational results.

Social and interpersonal problem solving can also require data gather-
ing. Much of this must be done via obsetvation of people and their in-
teractions. For resolving conflicts between two people, the needs of both
persons must be known, and good listening skills can provide much of
the necessary data. Many interpersonal problems involve needs, prefer-
ences, ot values of groups of people. Useful information can be collected
via interest surveys, evaluation forms, or other questionnaires.

If instruction in problem solving is to be transferable to real-life prob-
lems, students must leatn to gather relevant i~formation, and they must
be atrmed with the tools they need fu. ...otding and analyzing their
obscrvations.

SOLVING REAL PROBLEMS

Problem-solving skills should be an integral part of the curticulum in
all subject matter areas. Teachers can emphasize the importance of prob-
lem-solving skills by looking for opportunities for students to solve prob-
lems that occur in their everyday lives. Active involvement in meaningful
problem solving is invaluable and should occur at all grade levels. Fol-
lowing are some examples from our own observations:

® 2 high school biology class in which the problem of too much noise
during lab petiods was solved by the students in such a way that
they monitored themselves and increased their productivity;

o 2 fourth grade teacher facilitating a rule-setting session during the
first week of school; class rules were determined to satisfy students
and the teacher, and consequences were agreed upon;

¢ a first grade teacher dealing with two students who were disputing
the ownership of a red felt pen; she directed the students to go out
in the hall, settle the matter, and report their solution to her; they
did.

Valuable lessons ate learned when teachers facilitate problem solving

when natural opportunities arise. Such learning experiences with real
problem solving are often remembered above all others.

109 v




REFERENCES
1.

2,

3.

Danicls, H., and Karmos, J. Séills for Adapting to Change. Carbondale:
Southern Illinois University, 1983. ED 237 687.

Exner, R., and Kaufman, B. An Introduction to Logic. St. Louis: CEMREL,
1978.

Goodlad, J. I *“The Study of Schooling: Some Implications for School Im-
provement.”’ Phi Delta Kappan 13, no. 6 (April 1983): 552-58.
Rubenstein, M. Patterns of Problem Solving. Englewood Cliffs, N.J.: Pren-
tice-Hall, 1975.

Whimbey, A., and Lochhead, J. Problem Solving and Comprehension.
Philadelphia: Franklin Institute Press, 1979.

Wickelgten, W. A. How o Solve Problems. San Francisco: W. H. Freeman,
1974.




RESTRUCTURING WHAT WE TEACH
TO TEACH FOR CRITICAIL THINKING*

by RobertJ. Swartz

Robert y. Swustz argues that critical thinking can only be taught successfully if it
i fully integrated into content-arei teaching: add-on approaches will not be ¢ffec-
tive. He provides sever:d examples of how the curriculum in content-area instruc-
tion can be restructured 10 allow for the infusion of critical thinking skills into
classroom work. Swartz suggesis that, through analogy and guided practice, stu-
dents ot all grade levels can learn essential critical thinking skills; further he main-
iains 3hat these skills can be applied 10 all academic areas, as well as 10 real-life sit-
uations. In addition, he sees critical thinking skills working in combination with
creative thinking skils,

The author &s Co-Director of the Critical and Creative Thinking Program, and
Professor of Philosophy at the University of Massachusetts, Boston. (A shorter ver-
sion of this chapter appeared in Educational Leadership (May 1986) and is forth-
coming in Thinking Across the Curriculum, the 1986 Yearbook of the Massachu-
setts Association of Supervisors and Curriculum Developers.)

AN APPROACH TO BRINGING CRITICAL THINKING
INTO THE CLASSROOM

The phrase “‘critical thinking’’ is used in educational circles today al-
most as often as ‘‘computers’’ was three years ago. However, bringing
critical thinking into classrooms that are steeped in efforts to help chil-
dren learn all the facts they can is not at all like bringing in a new piece
of equipment that we can learn to use in an hour. Add-on approaches to
critical thinking in the curriculuiu- -even if based on the introduction of
one of the many new curriculum packages available today—will be a
frustrating experience if they are surrounded in other parts of the curric-
ulum by much the same teaching we see every day. Further, given the
vatiety of different things that are now called ‘“‘critical thinking,”’ it is
hard to know whether even these add-on curticula will really help stu-
dents to develop the critical thinking we hope for.

In contrast, teachers who have taken the time to think through what
critical thinking means, based on their own expetience and their study of

*Copyright © 1985 by Robert J. Swartz.
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others” attempts to make this notion clear, have turned away from rely-
ing on prepackaged curricula and have risen to the challenge to infuse
critical thinking into their teaching by restructuring the same content
that they have been teaching. The results are often exciting, always ener-
vating, and constantly being refined in ways as numerous as individual
teaching styles. Once teachers embatk on this road, there is no retreat-
ing, and teaching for ctitical thinking eventually permeates their teach-
ing as naturally as reading and writing do, and in ways that no prepack-
aged curriculum can duplicate.

In this paper I will illustrate this process by first starting with some of
its products, the classtoom work of a number of teachers whe have in-
fused critical thinking into their teaching. What critical thinking actually
involves will emerge from this look at what teaching for critical thinking
has become for these teachers. We will see that it is more than many
well-meaning educators who use this term take it to be. We will also see
that it is nothing esoteric that we need a massive amount of technical ex-
pertise to master. We do it often, as do our students, but we can all do
it better, and we can certainly teach our students to do it more systemati-
cally and pervasively than they normally do. Teaching for critical think-
ing in this way brings out the best in teachers and ultimately in their
students.

TEACHERS TEACHING FOR CRITICAL THINKING

The following examples, drawn from a number of Massachusetts
teachers who use this approach to bring critical thinking into their class-
rooms, will illustrate its potential. These examples are typical of what
other teachers in other cities as far apart as Baltimore, Maryland, and Ir-
vine, California, are doing.

Kevin O'Reilly, a high school American history teacher from the Ham.-
ilton-Wenham school system, starts his lessons about the reliability of
sources of information in history by staging a scuffle in the corridors out-
side his classroom and then trying to ascertain what happened by asking
students who wete in the vicinity. The differences in the accounts his
students give are like the variety of accounts that were given about who
started the firing in the Revolutionary War at the Battle of Lexington in
1775. The attempts by these students to determine which of the eyewit-
nesses gave the most accurate account of the scuffle, and their reflections
on why one account is better or worse than anothet, arm them with cer-
tain critical skills they draw on again and again in Kevin’s classroom.
These skills relate to the reliability and accuracy of eyewitnesses, of obser-
vation, and of sources of information in general. In the immediate con-
text of their study of the Revolutionary War, these skills put Kevin's
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students in an excellent position to make informed critical judgments
about the accuracy of various textbook accounts of this incident which
other students in other classtooms are directed to read simply to get the
facts.

These skills are, of course, important not only in the study of history.
They are important in ascertaining the credibility of a vast amount of in-
formation passed 0 us through 2 vartiety of sources in everyday situa-
tions, usually through the media. Kevin tries to teach so that these skills
will not only be helpful in reading history, but in this broader arena of
the everyday lives of his students; he tries to help them #ransfer these
skills out of his immediate classroom setting into their everyday thinking
by the use of analogy and guided practice on different examples (1).

Kevin's overall approach—that of restructuring traditional content to
teach for thinking—is an approach that is not restricted to American his-
tory or to high school. Cathy Skowron, a first grade teacher in the Prov-
incetown Elementaty School, uses the same technique when she follows
up a reading of the tale of Chicken Little with a discussion, prompted by
her questioning, of whether the other animals should have trusted
Chicken Litide, and how they could have determined her reliability. Here
Cathy bases her lesson on the same critical thinking concept, that of the
reliability of sources of information, but structures her lesson in a grade-
appropriate way. Many teachers just use the Chicken Little story and oth-
ers like it to read from in order to help students build their listening
skills and pethaps their vocabulary. Cathy restructures the way she uses
the same material to teach for crtical thinking by integrating question-
ing techniques keyed to her goal of helping her students think about the
rchabxhty of soutces of informatior.. There are a multitude of other con-
texts, in other subject ateas, and at other grade levcls in which the same
skill can be taught, reinforced, and elaborated.

Cathy Skowron also prompts her students’ thinking about whether
Chicken Little had goed evidence that the sky was falling herself. Could
there have been something else that made whatever hit her on the head
do so other than the sky falling? What could it have been and how could
we find out what actually caused this?

Causal explanation and causal inference involve a cluster of different
critical thinking skills from those involved in thinking about the reliabil-
ity of basic information we get from others or through observation—
skills at the use of evidence in reasoning about cause and effect—that ate
also crucially important in our everday lives. Accurate judgments about
what caused what ate necessary in our attempts to control our environ-
ment, whether it be the immediate envitonment of our daily lives or the
broad environment of the natural world in which we live. They ate also
crucially important in assessing the many claims people make directed at
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influencing our belicfs about the effects of certain courses of action—es-
pecially the purchase of various products through advertising.

Causal explanation also plays a role in determining responsibility.
Whose fault something is depends in part on whether the person in
question caused what we are concerned about. But it involves more than
just determining what caused what, and there is no substitute for good,
clear, critical thinking about such questions. Another teacher, this time a
high school English teacher in the Groton school system, Cathy Peabody,
asks these questions of her students in thinking about the play Romeo
and Julies, Usually in English classrooms this play is read for vocabulary
building, plot analysis, and ¢ study of character. Cathy, recognizing
that it is a play in which chauce, emotion, misunderstanding, and delib-
crate intent interweave in a causal web to bring about the tragedy, uses
it to help her students develop critical thinking skills concerning causality
and responsibility. What was the complex web of causes that led to the
tragedy of the two lovers? Who, if anyone, was responsible? The depth
of the activities that she prompts starting with questions like these brings
her students to the depthe of questions about causality and responsibil-
ity, building on the same core of inferential skills that Cathy Skowron
inttoduced in her elementary school classroom. And she, too, helps them
sec analogies in their own experience as does Kevin O’Reilly, so that
transfer of these skills will be facilitated.

There are a multitude of similar opportunities across the cugriculum
for restructuring what is taught to teach for the cluster of critical think-
ing skills related to the use of evidence and reasoning about cause and
cffect: well-founded explanation, prediction, and generalization. This is
not such a difficult thing to do once we think about it a little. Teachers
who take the time to think through what these skills involve usually find
that many already existing curriculum books that claim to include activi-
ties on these skills have an inadequate conception of them.

Restructuring traditional content is, of course, not the only way that a
teacher can bring critical thinking into the classroom. Being sensitive o
real-life situations in which these skills are important can prompt teach-
ers to structure cntirely new activities into their teaching that involve the
same critical thinking skills that Cathy Skowron and Cathy Peabody base
their lessons on. The technique is the same: infusing teaching for critical
thinking into content material based on an understanding of the requi-
site skills and utilizing special thinking-skill-otiented techniques. This
way of bringing critical thinking into the classroom complemenis and
can reinforce what teachers do in restructuring traditional content. They
are especially important in teaching for the transfer of these skills.

In the fourth grade classroom of Phyllis Cooper in the Dennis-Yar-
mouth schooi system, for example, there is a similar concern about accu-
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rate appraisal of cause and effect. While Phyllis does restructure - radi-
tional material as Cathy Scowron does, on this occasion she focuses the
attention of her students on a specific problem about the school lunch-
room. What is causing the fact that students are more and more unable
to finish their meals by the end of the period, and that there is a rise in
anxiety and agitation in the lunchroom that everyone has noticed over
the past two wecks? What can we do about this? This kind of research
applies the same skills of casual inference to an actual situation. The con-
cept of causal inference that Phyllis helps the students to use and the
standards they develop of good causal judgment are the same as those
employed by Cathy Peabody and Cathy Skowron, though again grade-
appropriate.

There ate, of course, a multitude of other real-life issues that teachers
can bring into the classroom that are rich in opportunities to teach for
critical thinking. These activitics can go hand-in-hand with using the
same techniques in restructuring traditional material to build in a focus
on critical thinking. When this is done, the important thing is consisten-
cy in the use of the specific skill(s) involved, the use of the same termin-
ology, and helping students sce the analogics in the various examples
that are used to teach for specific skills.

Such activities should not be a substitute for rescructuring what we or-
dinarily teach, however. Without restructuring the content of our main-
stream instruction, such activities tend to separate teaching for thinking
from where we want students to exercise and develop good thinking
most: through the teaching we do in the core of the cuzriculum. As ex-
citing as they may be, their impact will be minimal. Juxtaposed against
restructured teaching, howev-r, they become powerful adjuncts. The real
challenge for teachers in the thinking skills movement 1s such restructur-
ing. The examples presented show how we can meet that challenge.

THE CONCEPT OF CRITICAL THINKING

The teachers mentioned, and the lessons they have developed, are
only a smjall sample of a growing number who have produced critical-
thinking-oriented lessons and units that ate equally exciting. They all re-
veal a rich concept of critical thinking that many now feel is amenable to
the skills approach these teachers have adopted. Thinking critically im-
pacts on questions about what we should believe and do. Practicing it in-
volves the use of certain skills, and understanding what these ate and
their appropriate apphcanon can lead to their being integrated into our
daily teaching routines in ways that are bound to impact on the lives of
our students outside school. Skills related to discriminating reliable and
unreliable sources of information, accurate observation, good and bad
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reasoning and inference (involving the use of both evidence and deduc-
tion), and the atray of skills necessary to achieve the clarity we need to
assess these processes effectively are now recognized to be part and parcel
of critical thinking. The important thing about these skills, in contrast to
other thinking skills, is that their effective use involves us in the develop-
ment of viable standards which we can use to make these discrimina-
tions. These, too, should be the results of clear critical thought, and not
be simply taught to students in traditional ways.

Critical thinking skills presuppose othets involving perceptual and con-
ceptual abilities, and such skills as the ability to categorize, classify, rec-
ognize patterns that can also be the subjects of thinking-oriented lessons.
They also work hand-in-hand with other skills often called creative thirk-
ing skills. Besides lessuns directed at specific critical thinking skills, stu-
dents should be given opportunities to use whole clusters of different
skills, including both critical and creative thinking skills, in thinking
through complex issues. This will avoid the dangars of fragmentation to
which skills approaches inevitably give rise. Contraty to what some have
argued (2), combining a skills approach with such more holistic ap-
proaches is not only possible but practical; the combination yields an ap-
proach to teaching thinking that is more powerful than either.

But skills alone do not make a good critical thinker. Teachers must
also recognize something that thinkers from Plato onwards have under-
scored in endorsing critical thinking as a way of life: that critical thinking
must involve 2 whole cluster of thinking attitudes and dispositions: be-
ing open-minded, considering other points of view, looking for all avail-
able evidence, for example. Teaching for criical thinking, therefore, in-
volves more than just routinely teaching students new skills. It must also
involve helping them develop these key attitudes of thought (3). For this
to happen cffectively, students must be given opportunities to explore,
javestigate, make errors and correct them, and take risks. The changes
necessary in classroom teaching to bring this about add a dimension to
teaching for critical thinking that is of great importance to develop in
systems firmly committed to critical thinking instruction as a goal.

It is clear that this conception of critical thinking is a richer conception
than is usually captured by taxonomies that locate critical activities under
one, or a small number of, heading(s) such as *‘evaluation.’’ This con-
ception is {inely tuned to incorporate such skill areas as reliable/untelia-
ble sources, observation, and causal reasoning. The most comprehensive
taxonomy of critical thinking skills available today that includes this fine
tuning is that developed by Robert Ennis (4). While many approaches to
teaching for thinking which incdrporate only broader categories such as
“‘evaluation” sometimes promote interesting classroom approacties,
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theie is often oo little discrimination between the variety of skills that
we call upon for ifferent types of critical determinations in critical
thinking (5). This rssuits in little or 10 direct instruction about many of
these important skills. In this we sell our students short. Breaking free of
reliance on such Livad categories and thinking through se different
things we must do in the variety of circomstances calling for critical
thinking provides a decper appreciation of what is truly important, and
exceptionally teachable, in teaching for critical thinking.

The richness of the application of this concept must strike us here as
well. Sorze have argued that truz critical thinkiug must be practiced only
on a small set of special problems—for example, philesophical prob-
lems— and that to teach for critical thinking we must bring philosophy
into the classroom (6). I feel that such probleras as the f:cc-will/dctcr-
minism problem are wonderful and intriguing issves for students to
grapple with, and excellent vehicles to stimulate good, clear, critical
thinking. But to restrict critical thinking to just these izsves robs us of a
wealth of viable applications of critical thinking. Indeed, more than
that, it makes it scem that critical thinking skills applied to issucs about
the accuracy of what we read in the morning newspaper ate misapplied.
The cricical thinking concepts the teachers cited in this chapter use as «
basis for their lessons show not only how familiar we all are with critical
thinking, but also how various the applications of this concept are in our
daily lives. Bringing this into the classroom is exactly what teaching for
critical thinking should be.

BRINGING CRITICAL THINKING INTO THE CLASSROOM

How casy is it for teachers to do what is described in this chaprer? It
can’t be done overnight, but it doesn’t take years. We are al! familiar
with what it is to think critically, but this familiarity needs refinement,
broadening, and must be constantly in our conscicusness. Teachers ex-
ploring issues critically is an ideal way to provide raw material for the
kind of look at this concept that can setve as the basis for the three les-
sons described above. But it does more: it models what the same teachers
will want to help their students do. So here we have one important in-
gredient in adopting the approach this chapter focuses on. But this is not
cnough.

The lessons commented on were all developed with the conscious in-
tention of translating the teacher’s understanding of certain critical
thinking concepts into classroom activities that would help students use
and understand the critical thinking skills involved. Time is needed to
refine this process. Essential to it is an exploration by teachers of key crit-
ical thinking skills such as distinguishing reliable from unreliable
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sources, or the usc of evidence in such activities as making well-support-
cd predictions and generalizing, and a sensitivity to the scope and variety
of their application in nonacademic and academic contexts. Ideally, this
should happen in a setting in which groups of teachers wotk together to
bounce their ideas off cach other, perhaps supported by an ongoing rela-
tionship with a critical thinking specialist. Bringing the results of class-
room applications back to this group is a further help in detecting things
that can be improved.

This approach to bringing critical thinking into the classroom can be
called the conceptual-infusion approach (7). It is the most powerful ap-
proach to bringing teaching for critical thinking into classroom activities.
It requires more than individual teachers’ wanting to bring critical think-
" ing into their teaching. Any school system that sets the infusion of criti-
cal thinking into mainstream instruction as a goal must be willing to
provide the time and support nceded for this enterprise to succeed.
Without this we will have only second-best. And why should we settle
for that?
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DEVELOPING METACOGNITION
IN COMPOSITION WITH
PEER RESPONSE GROUPS

by Lynn Langer Mecks

Lynn Langer Meeks discusses using peer response groups 10 smprove elementary
school students’ writing. The class is student-centered: students work with partners
or in groups, reading, praising, offering suggestions and asking guestions abous
each other's writing. Working together and externalizing their thinking belps stu-
dents develop an internal control editor. Through talking aloud, students learn 10
listen to the internal voice that is the core of all writing. In a peer response group
class, the teacher models the questioning and revising techniques that are central
t0 this process. The teacher is a classroons resource, walking around the room, an-
swering questions when asked, reinforcing appropriste bebivior.

The author is Assistant Professor of English, Utab State University, Logan.

TIME:
PLACE:
SCENE:

OVERHEARD:

Elizabeth:
Brent:
Elizabeth:

Brent:

Stacy:

Januaty

Third grade classroom

Students, gathered in small groups, ate engaged in an in-
tense discussion. They hardly notice their teacher who

walks around the room listening and answering
questions.,

Why did you smell the floor?
I wanted to see what it was.

You mean, you just bent down and thought, ‘‘Oh, it
smells like chocolate?'’

Yes.

Well you should write chocolate in, because I don't think
anybody's going to know what you're talking about. You
know, you just smelled the floor? You just got down on
your hands and knces and went [sniff]?
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Fara: [reading] *‘Daffy the dolphin swims all day.’’ What else
does he do? Docs he eat all day?

Holly: No.

Fara: Does he like fish?

Sean: So, should I put down, ‘‘Copy Cat plays with my dad’s
socks''?

Brent: Why de~"t you put in that she didn’t have any babies?

Sean: No, she's only a kitten.

Brent: Oh, you mean a little one? Or a big one?

Holly: No, that doesn’t sound good.

Fara: Put ““in the hot.”’

Holly: Okay. [reads] ‘‘In the hot summer breeze because
Daffy. .."

Fara: You could put “‘to cool down.”

Holly: Wait. I want to work on this last line. Wait.

Fara: [suggesting] “‘In the hot summer breeze to cool down."’

Holly: No, ’cause water is cool. Plus there's 2 breeze.

The third graders are helping cach other revise their compositions with
a technique called peer response. Through instruction, the students have
learned to think metacognitively about writing: they have conscious steps
and strategies that they use when they write, and they have developed
inger voices that help them to revise (25).

Students taught to collaborate during revision learn to function at
what Piaget (29, 30) called the formal operational level (25). As a resule
of their interaction during revision, specifically during peer response
groups in which students read each other’s writing and make suggestions
for improvement, students learn to manipulate ideas, to reasor on the
basis of verbal statements, to suggest alternatives for language, and tu
make recormmendations for change (25).

WHAT ARE PEER RESPONSE GROUPS?

Even though peer response groups go by different names- peer revi-
sion groups, editing groups, peer tutoring, Wiling gfuups, of winng
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collaboratives—the peer response concept is the same: students meet
with pareners or in groups to help each other revise their writing (20, 23,
25). Regardless of the name, peer response groups have three things in
common:

1. Students read each other’s writing.
2. Students praise cach other’s writing.

3. Students offer suggestions and ask questions to help improve each
other’s writing.

WHAT IS THE PURPOSE OF PEER RESPONSE GROUPS?

A peer response group's major purpose is t0 teach students to writc
better compositions through teaching them to think metacognitively,
and through encouraging them to have a positive attitude toward their
writing.

HOW DO PLER RESPONSE GROUPS WORK:?

Peer response groups allow studenrs to take more responsibility for
their writing. In addition, by helping each other revise, students leam to
look at their own and others’ writing from the reader’s perspective. By
receiving praise and suggestions for impsovement, students become more
confident in their ability to write. When students feel responsible for,
have perspective on, and show confidence in their writing, they have 2
Letter attitude toward writing, and they produce better writing (15, 21,
25).

WHAT CLASSROOM ENVIRONMENT
SUPFORTS PEER RESPONSE?

Peer revision groups fanction more successfully in a classroom where
writing is important. The class should be student-centered, rather than
teacher-centezed, and have 2 workshop atmorphere in which the teacher
and students sce themselves as writers, and in which the teacher gives the
students responsibility for writing rather than taking the role of the sole
writing authority (17, 19).

WHAT IS THE TEACHER'S ROLE IN PEER RESPONSE?

The teacher organizes peer response groups and models the proceduce,
questioning techniques, and revising. During the peer revision sessions,
the teacher walks around the room, keeping students on task, answering
questions, and reinforcing appropriate behavior (25).

HOW DOES MODELING DEVELOP METACOGNITION?

Modecling revision i the conctete demonstration of an abstract con-
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cept. It is essential to their development of metacognition that students
undesstand that writing is a recursive, messy process. Students need to be
aware of the trial-and-etror nature of composition—that most writing is
the resule of the continual struggle to make meaning where there was no
meaning. In order to undesstand the recursive nature of writing, stu-
dents nced demonstrations. Both revision and questioning techniques
should be modeled (25).

Revision Techniques: Teaching Students to Be Messy

Crossing out, underlining, drawing atrows, cutting and pasting—ways
of changing text should be modeled. Students need to understand the
impermancnce of drafts, that anything can be changed, moved, left out
and then later put back in. Students need to see how to be messy in or-
der to be clearer (7).

Questioning Techniques: Revising from: a Reader's Point of View

Another value to modeling is that it teaches the students to look at
their writing from the perspective of a reader. Students need to be
taught to ask the same questions about the content of their text that a
reader might ask. Learning to ask questions—‘‘Does this make sense?’’
‘‘Have I used the best possible order to present my information?”’ ‘Do I
nced to include more details?”’ *‘Have I written too much or too lit-
tle?’’—is essential to developing metacognition (25, 34).

WHY IS IT IMPORTANT TO HAVE RULES
FOR PEER RESPONSE?

Students ate more successful and efficient at peer revision when they
arc guided by a set procedure (25). The rules setve two functions:

1. They reduce entropy by creating a format for the students to
follow.

2. They focus students on relevant features of revision and give them
a hierarchica! order with which to approach revision (10, 22).

WHAT ARE THE PEER RESPONSE RULES
FOR ELEMENTARY STUDENTS?

1. Read your paper to your partner. Read exactly what you’ve written.
Ask what words your partner likes: Listen and under/ine them.
Ask what ideas your partner likes: Listen and #nderfine them.
Read your paper again to your partner.

Ask your pattner for suggestions to make your paper easier to
understand.

Vo N
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6. Write down on your paper the suggestions for improvement your
partner gives you.

7. Thank your partner for the help.

8. Be proud of your work.

FINAL EDITING
Look for these:
CAPITALS QUOTATION MARKS
SENTENCE ENDINGS INDENTED PARAGRAPHS
“ANDS’’ THAT GET
OUT OF HAND (25)

WHY SHOULD STUDENTS HAVE COPIES
OF EACH OTHER’S WRITING?

Peer revision groups are more successful when students have copies of
each other’s compositions and underline words and ideas they like as
well as make revisions (25). When the editors revise their copies along
with the author, the editors make more comments and more relevant
comments. There is less repetition in the groups because each student
has a record of what had been said before; therefore, groups that actively
mark all copies stay on task more efficiently (25). Another positive effect
of both editors and authors making revisions on their copies is that the
idea of revision is reinforced and so is the student-student teaching.

WHY SHOULD STUDENTS READ THEIR
COMPOSITIONS ALOUD?

When students read aloud, they can hear their mistakes. Most changes
that students make in peer revision groups are based on whether the
writing under discussion sounds all right. Initially students rely on their
internalized rules rather than on specifically taught external rules to tell
them if their writing is correct (28). Reading the compositions aloud sev-
eral times during the peer response process gives students a chance to put
their tacit knowledge about language to work. Students hear their words
differently when they read them aloud.

WHAT TEACHING TECHNIQUES CAN SUPPLEMENT
PEER RESPONSE?

As a complement to peer revision, individual conferences are an im-
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portant way to model peer group behavior and to reinforce the students’
sensc of power and accomplishment. The conferences are smudent direct-
ed, just as the peer revision groups are. Students follow the same proce-
dure: they read their compositions aloud; the teacher responds first with
positive comments. In order to give control of the conference to the stu-
dents, the teacher asks the student what kind of response the student
wants: ideas, mechanics, or content revision (19).

HOW CAN TAPE RECORDING AND VIDEO TAPING HELP
STUDENTS LEARN PEER RESPONSE TECHNIQUES?

Audio and video are essential parts of the techniques for teaching peer
response. The audio and video tapes of students interacting in their peer
revision groups become the basis for refining teaching and modeling.
The audio and video tapes of successful groups can be used as models for
other groups and as reinforcement to the groups who have performed
successfully.

HOW DO PEER RESPONSE GROUPS DEVELOP
METACOGNITION ABOUT COMPOSITION?

Developing Internal Locus of Control-
‘When Teachers Give Up Power Without Giving Up Authority

Central to the ability to revise and work in peer revision groups is the
concept of internal locus of control. The power to create, revise, and
evaluate text should resic. with the student, not the teacher. This sense
of control over writing comes from knowledge about composition process
as well as self confidence in writing ability (25).

Metacognition: Thinking About Writing

Metacognition is essential to developing intetnal locus of control. Me-
tacognition is self-awarcness, the ability to consciously think about the
act of writing: to plan, make word choices, and revise with 2 sense of
putpose (11). This ability is the result of knowing how an individual’s
unique writing process fits into the larger writing process. Knowing how
to plan writing, how to reflect upon it, and how to revise it from 2 read-
er’s point of view creates self-confidence.

The Internal Editor: The Audience Within

A result of modeling and working in peer revision groups is the devel-

{
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opment of the internal editor. The internal editor is another name for
audience awareness. Helping students develop an internal voice with
whom they converse during the revision process is essential to developing
their internal locus of control (25). When students read their composi-
tions to their peers and hear the questions that their peers ask, they in-
ternalize those questions and ask those same types of questions of them-
selves as they arc writing and revising (34). The peer revision group
becomes a demonstration of reading the text from a reader’s point of
view. The demands of the audience become internalized because stu-
dents have had immediate audience response to their writing.

SUMMARY

Peer response is a method of teaching writing which ultimately devel-
ops students’ metacognition and internal locus of control. When stu-
dents develop metacognition about writing, their internal locus of con-
trol also develops because students understand that writing is a process
that they can control; they become responsible for their own learning;
they rely on theif internal editor, and relying on the intemal editor en-
courages continued dialogues with the inner self.

Pecr revision groups are certainly not the only way to help students de-
velop metacognition and internal locus of control, but peer revision
groups creatc an atmosphere—and are created in an atmosphere—where
talk is essential to writing. The peer revision rules are designed to reduce
confusion and focus students on the important features of peer revision.
The pecr revision rules become the scaffolding (4) for the questioning
strategy which begins the cycle of internal editor/ metacognition/internal
locus of control.

Ideally, the peer community is an integral part of the cycie. For Carl
Bereiter

the idea of a communily of scholars holds promise. Translated into practical

terms, this would mean turning the classroom into a social setting for mutual

support of knowledge construction, a setting that could eventually be internal-

ized by the individual student (4, p. 221).

Students best learn about writing in a classroom that is student-cen-
tered and writing-centered where rules exist to support a process rather
than dictate behavior, and where students working together become
what Bereiter called a “‘mutual support of knowledge construction’” (4,
p- 221). This implies, as Janet Emig (14) and A. N. Applebee (1) point-
ed out, that even though most classrooms are teacher-centered, peers are
still the most important audience for students’ writing. It also implies
that the ‘‘tcacher-centered presentation of composition. . .is pedagogical-
ly, developmentally, and politically an anachronism’’ (4, p. 100).
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BASICS IN BLOOM

by Norma J. Hoelzel

Norma ]. Hoelzel uses Bloom’s taxonomy o develop students’ question-generat-
ing skills. She illusirates how all levels of the taxonomy can be translated into stu-
dent-generated questions by average siudents. In ber system, the upper levels of
Bloom's taxonomy are not limited o use with gifted students. She finds that stu-
dents become more active learners as they improve thesr question-asking skills and
become Jess dependent on the teackher Jor stimulation: ‘“They use the taxonomy
n0¢ only 20 reinforce basic areas of study, but slso to expand and challenge them-
selves and their classmates in many other areas of study.”’

4 The author teaches fifeh grade at the Vineland School, DeSoto, Missouri, schocl!
strict.

Developing the ability to think, and thus to question, is the basis for
all ocher learning. In the very carly elementary grades mechanical rote
and memory work commonly take precedence. However, we should con-
sider the fact that in a high-tech world, it might be wisc to begin the
teaching of expanded thinking skills at an carly age. Unfortunately, it is
well known that clementary and secondar; educators stress memoriza-
tion. This is an important and necessaty skill. However, analytical think-
ing should also be developed if students are to be adept at reading com-
prehension and problem solving, necessaty in all academic studies, and if
they are to participate fully in a technological society.

Finding the best way to help studeats think analytically should be of
interest to teachers on all levels of leaming. One effective way is to uti-
lize the Benjamin Bloom Taxonomy of Thinking Skills. Unfortunately,
all six levels of the taxonomy are not always used in the regular class-
room. Normally, teachers use the first three levels: knowledge, compre-
hension, and application; however, use of the upper levels—analysis,
synthesis, and evaluation—is often expected only in classes for the gift-
ed. And when the taxonomy is used, we usually find it with teacher-di-
rected activitics, where the teacher asks the questions. Commonly, the
assumption is that teachers ask questions and students answer them
based on memoty and rote leatning.

Teachers ask a tremendous number of Questions. One study reveals that pri-

mary school teachers ask 3% to 6% questions per minute! Elemen.
tary school teachers average 348 questions a day....yet.. the typical stu-

128

R
Do
()




dsnt asks approximately one question per month. (Sadker, Myra, and Sadker,
David. “"Questioning Skills."” In Classroom Teaching Skills, 2d ed. Lexington,
Mass.: D.C. Heath & Co., 1982. Edited by James M. Cooper and others. p.

150.)
How well might students learn by developing their own skills of ques-

tioning, thus possibly exploring areas that might not be brought to light
by the classroom teacher.

It is challenging to work with a process that encourages students to
utilize Bloom’s Taxonoemy themselves. They use the taxonomy not only
to reinforce basic areas of study, but also to expand and challenge them-
selves and their classmates in many other areas of study. The challenge
and excitement of learning comes when they begin doing this them-
sclves, and do not always have to depend upon the teacher for
stimulation.

To understand this process, one must first understand the definition
of the levels of Bloom'’s Taxonomy of thinking skills.

Bloom's Taxonomy is probably the best know.: system for classifying educa-
tional objectives as well as classroom questions. There are six levels of

Bloom's Taxonomy and questions at each level require a person responding to

use & difisrant kind of thought process [taxoncmy is another word for classifi-
cation). (Sadker and Sadker, ''Questioning Skills," p. 151.)

These levels are as follows:

KNOWLEDGE: This is the learning and repeating of information from
memory—unfortunately, this information is often quickly forgotten.

label repeat list recall recognize
who what when where define

COMPREHENSICN: The student must have some knowledge and some
understanding of subject and be able to restate information in her/his
own way. The majority of classroom time is spent on this level.

describe  explain identify teport compate
llustrate  review contrast compare  locate

APPLICATION: The student must be able to explain and apply rules in
answering questions or problems.

solve choose use select schedule

employ classify operate translate  demonstrate

ANALYSIS: The student is required to think critically, to break infor-
mation into parts and be able to offer evidence to support conclusions.

detect infer determine question  solve
analyze test conclude criticize diagram
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SYNTHESIS: Students produce an original product or idea of their own;
they make predictions to solve problems.

propose assemble  organize  develop design
produce  plan predict atrange collect

EVALUATION: The student now judges the value of the information
collected and offers a solution for the problem.

decide evaluate  judge value
estimate rate measure assess

Initiating the use of this taxonomy in developing these questioning
skills was a comparatively simple exercise in a self-contained class made
up of 25 fifth grade students ranging in abilities from learning disabled
to gifted, with reading achievement scores ranging from 2.4 to post-
high-school level. Our school district is mostly rural, centered in a small
Missouri community with students transported to school from a 50
squatc-mile area. The district offers special classes for students needing
remediation in reading, language, math; for the learning disabled; for
students needing special education; and for gifted students. Pull-out
classes for the gifted were started two years ago. This group was named
the Discovery class, and of course, since it is new and it is well-known
that the students going to this class are upper-level students, all students
think they want to participate. In initiating the learning of these ques-
tioning skills, I capitalized on this fact.

To capture student intetest, I first explained that some of the study
skills I was about to introduce were skills commonly used only by the
teacher in the Discovery classes. I further explained that this method was
probably not utilized by the students themselves in any other classrooms
in the way that they would be expected to use it. They were told that
they were the first students with whom I had tried this mathod of teach-
ing, and that they—not the teacher—would be asksizg most of the
questions.

Once I had their interest, their attention was then focused on a set of
wall charts which gave each level of Bloon, with verbs which a student
might usc on cach of the six levels. Then we progressed through each
level of the taxonomy, using very simple questions based on a subject we
had been studying in social studies, cotton. For example:

KNOWLEDGE: Name states where cotton would most likely be
grown in the United States.

COMPREHENSION:  Explain why cotton grows best in these particular
areas.
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APPLICATION: Ill.ustratc five uses of cotton in today’s society.

ANALYSIS: Debate the advantages of cotton vs. wool.

SYNTHESIS: Predict what the effect on our society would be if
cotton had never become a product of our
agriculture.

EVALUATION: Assess the value to our society of the invention of

the cotton gin.

As we worked our way through the charts and examples, student interest
increased rapidly. It was especially exciting to sce all students on every
level participate enthusiastically in this exercise.

The next step was to turn the questioning over to the students, based
on the same subject, beginning with the knowledge level again and pro-
gressing on to the evaluation level. Students were asked to choose anoth-
cr vertb on each level, rather than using the one w= had just used. I was
surprised at the quality of questions triese students immediately began to
fire at cach other, and the overall interest it created in the subject itself.
All students were eager to take part, as they were thinking for them-
selves, with no threat of asking wrong questions.

Once all students had an opportunity to question, and I was reason-
ably sure that all had sufficient underitanding of the method, an assign-
ment was given relating to the study of weather, which we had just com-
pleted in science class. I was very pleased with the results. Some
examples of student activities follow:

KNOWLEDGE: Define barometer.
Recall and name cloud types.
How does air affect weather?
How does an anemometer work?
What is it called when it rains, sleets, or snows?

COMPREHENSION: Illustrate a barometer and an anemometer and
explain how they are used.
Compare air moisture with air pressure.
Explain the troposphere.
Explain how an anemometer is uscful.
APPLICATION: Draw a scene of the three cloud types and name
the kitds of weather associated with each one.
Design a machine to predict rain.
Wrtite a play about what you would be doing
outside today.
Plan and write a weather report for today.
Demonstrate how you might feel on a cumulus
cloud day.
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ANALYSIS: Dcbate living in and out of the atmosphere.
Discuss the advantages and disadvantages of be-

ing a weather reporter.
Dissect the clouds.

SYNTHESIS: Think of a way to walk in the clouds.
Invent a new name for weather.
Think of a way to make air pressure, and list the
Steps necessaty.
Decide whether you'd prefer the climate in Mis-
souti or the climate in Flotida and explain why.
Predict what life would be like without
thermometers.
Predict what would happen if there were never
any clouds.

EVALUATION: Decide what happens to a weather vane when a
storm blows in from the west.
Assess what might happen to your home if the
wind speed reached more than 117 km/hr.
Compare the weather in our state with that of
onc of the southeastern states.

Students then presented their exercises to other students to complete.
Excrcises using the verb ‘‘decbate” became a favorite choice. Students
who feared giving oral presentations before the class could readily get up
and debate without any fear at all. The student who had to think of 2
way to walk in the clouds chose to invent a magic cloud to float around
and see the world, until he came to Africa where he planned to squeeze
out the much needed rain for the starving people in that area. (The un-
usual idea often sutfaces during this kind of activity.)

This exercise has been used in this class for the study of Halley’s comet
and the human body, and in reading comprehension exercises, language
arts, and social studies. We also use it on holidays. We decided to do
“‘Halloween in Bloom.’’ The students had great fun with this, discover-
ing information they would not have otherwise covered. Many students
chosc Dracula, witches, or goblins for their subject, but one student de-
cided to produce her activities based on the bat. First of all, she found
out just what a bat was, when it fed, and where it lived. Then she illus-
trated what a bat looked like and built 2 mobile of one flying in the air.
Next she dramatized how a bat flics. To analyze the bat, she actually dis-
sccted one (on paper), showing all of its body parts. On the synthesis
level, she created 2 new name for the bat, *‘Nightflyer’’; discussed a way
to talk with a bat; and decided to choose a new color for the bat. Last of
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all, she predicted what could happen if the wordd had no bats at all.
When this studeat completed her exercise, she had a real understanding
of the bat and had developed some new ideas relating to it. Sharing this
knowledge with her classmates was great fun for her.

My students have found this to be a challenging and enjoyable way to
learn. They especially like te shate their activities with other classmates in
both individual ard group projects. The class is developing valuable
comprehension and questioning skills, but most importantly, they are
developing a healthy gespece for cach other as they solve and work
through the activities presented to one another.

For the very young primary classes, color-coded charts for each level of
Bloom could be used for easier identification of level, and simple verbs
could replace the ones used for upper grade activities.

The rrsults of using this method have been very gratifying. Students
learn to ask questions and to answer them intelligently as they share with
cach other. Ideas and facts are revealed which are often new to the stu-
dents, some of which pzobably would not have been covered using tradi-
tional methods. Minds are stretched in unfozeseen ways, and results are
often refreshingly surprising. The shy or timid student gathers confi-
dence in the free and open atmosphete this method creates. In shor, all
students become more active leatners, engaged and interested in what
they are learning. Thus, the exercise and refinement of thinking skills
can and does occur when students know, understand, and use this
process.




TEACHING THINKING TO TEACH
LITERATURE WHILE TEACHING
LITERATURE TO TEACH THINKING

by Natalie C. Yeager

Using Bloom's taxonomy, Natalee C. Yeager shows how teaching thinking and
the study of literature 'can be combined to the enbancement of both."" For exam-
Dle, discusing the interpretation stage of thinking, she suggests using Venn dia-
grams t0 help students learn 10 compare and contrast characters in a novel: or con-
siructing charis to compare survival smethods of central charscters in adventure
stories. Syllogisms can be used 10 help students identify and analyze the assump-
tions made by some of the characters in their reading. Students can engage in de-
ductive reasoning by solving matrix puxzles based on episodes in a novel; or they
can discover something new 1o them through a synthesis activity. Yeager shows
bow literature can be used to provide content for these thinking shills exercises.
S feels that combiniing literature study with thinking skills practice helps stu-
dents more desply understand what they 1ead, and impacts positively on their atti-
tudes, sensitinity, and values.

The author is Gifted Coordinator, School District #17, Jacksonville, Wlinois.

Productive learning, according to Hilda Taba, should contribute to
more than onc objective and thus provide for multiple learnings (25).
The tzaching of thinking and the study of literature can be combined to
the enhancement of both. Examples from literature will motivate stu-
dents in the development of critical thinking skills, and using those skills
will lead to a deeper understanding of literature.

The definition of critical thinking used ia this study is taken from
Classroom: Questions: What Kinds? by Notris Sanders:

A precise and useful definition of the phrase is that it includes all thought pro-

cesses beyond the memary category. A teacher who offers his studenls appro-

priate experiences in translation, interpretation, application, analysis, synthesis,
and evaluation can be assured he is providing instruction in every intellectual

aspect of critical thinking. (23, p. 6)

Sanders’s categories are based on Bloom's Taxonomy of Educational Ob-
sectives (G). Sanders has changed Bloom's lowest level, *‘knowledge,”’ to
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“‘memory"’ to make it a thinking skill as ate the other levels. Sanders
points out that the levels are both scqucnnal and cumulative. Thus, each
level, including memoty, is important in its own right and also as a com-
ponent of higher levels of thinking. He warns against getting bogged
down on ¢:.ct classification because many questions seern to fall between
two categories.

Translation is the ability to change the form in which ideas ate ex-
pressed. This includes summarizing, illustrating what has been read,
mapping, graphing, and expressing ideas in a drama. Students who have
completed the reading of an example of literature can benefit from per-
forming thesc activities. For instance, studeats who have read about
Taran and Eilonwy's escape from the Spiral Castle in Lloyd Alexander's
Book of Three (1) will increase the clarity of their imagery if they dia-
gram the structure of the castle. Or they might be asked to put these ad-
ventures into play form. A way of using an additional translation experi-
ence is to have the students illustrate the main events in the play. If the
play is then recorded on a tape and the pictures are shown with an
opaque projector, the audience will share a narrated filmstrip.

Interpretation is the ability to see relationships. This includes being
able to compare, infer, generalize, and understand simple cause and ef-
fect. Interpretation includes on 2 common-sense level many of the same
clements that are dealt with more formally in analysis.

Literature contains many possibilitics for comparison. In discussion
and in writing assignments students can list or describe the likenesses
and differences of two or more characters or situations in a single book,
in different books, or in a series of books.

A Veann diagram is an instructional technique that can be used to help
students learn to compare and contrast. Two intersecting circles can be
drawn on the chalkboard and the name of a book character placed in
cach citcle. Students are then asked to list as many attributes as they can
for each character. When it is found that both characters share a certain
quality, that quality is written in the intersection of the two circles and
climinzted from the separate sides. After this has been done as a large
group so that they understand the method, students can work in small
groups, again using a Venn diagram, to determine the likenesses and
differences between two different characters, settings, or plots.

Retrieval charts (25) are another technique for comparing and contrast-
ing. In this way, for instance, students can compare their lives with the
life of Nomusa, the Zulu girl in Thirty-One Brothers and Sisters (18).
(See page 136.)

Another retrieval chast might compate the sutvival methods of the In-
dian girl Karana in Island of the Blue Dolphins (20) with thosc of Timo-
thy, the West Indian in The Cay (26). Venn diagrams and retricval




Nomusa Students

Type of home

Family structure

Jobs for girls

Jobs for boys

Food

Entertainment

Love for family

charts can be used as the first step in developing generalizations.
Students look for similarities among the e imples and for cause-and-
effect relationships. Generalizations are usually qualified by a degree of
probability (17).

Literature provides many examples of ~ause and effect. What caused a
character to do what he or she did? Whar result did he or she hope to
achieve by that act? The combination of a Venn diagram and mind
mapping (29) can lead students to a better understanding of cause and
cffect as well as of the characters and event~ in a beok. For instance, in
No Promsises in the Wind (11), what were the causes and effects of Josh
Grondowski’s decision to leave home?

Application is the ability to use skills and knowledge in a new situation.
Students are applying their skills any time that, with a minimum of
direction, they do something that they have previously learned. In a
broader sense, every time students read a novel, they are using the many
levels of reading skills they have previously acquired.

Application thinking also occurs when students get involved in proj-
ccts and use skills they learned in an earlier situation. When students
read Key fo the Treasure by Peggy Parish (21), they learn several
diffcrent codes. If they are asked to write 2 message using one of the
codes and then exchange their messages with other students, their
thinking is application.




In the future world described in Konrad (19), parents can order a
child from a factoty, specifying the characteristics they wish the child to
have. Students can find out what qualities their parents, teachers, and
friends would choose for an ordered child by conducting a sutvey. In do-
ing this they would be learning and applying the skills nceded to con-
duct a sutvey. By kecping the responses for the three groups separate,
students would have the data needed to apply their graphing skills to
construct graphs. They could also maks Venn diagrams for the purpose
of comparing and contrasting.

Sanders says that analysis is primarily logical reasoning, and students
should be awate of the rules they are following. Students who have been
taught to use syllogisms will find them helpful in discerning the assump-
tions made by some of the characters in literature. At the beginning of
The Cay (26), Phillip’s thinking could be analyzed thus:

Major premise: All black men are inferior.

Minor premise: Timothy is a black man.
Conclusion: Timothy is inferior.

The conclusion is valid according to the rules of logic, but students who
have read The Cay realize that it is false. They can then reason that if
the conclusion is false and the minor premise is true, the major premise
must be false. A similar example can be found in Walk the World's Rim
(5). The Indian boy Chakoh has been taught that all slaves are cowards
because they have allowed themselves to be captured in battle. He then
learns that his best friend Esteban is a slave. Students can chart Chakon’s
conclusion and then see what must be changed if he is to regain his
friendship. The fallacy of his original premise is cleatly established when
he learns that Esteban was sold into slavery by his parents to get money
so his brothers and sisters could eat. In this instance, the fact that Este-
ban was black was not a concern. This example can be diagrammed as
shown:

The largest circle, A, includes all cowards. A
Circle B—which includes all slaves—is

placed inside A to show that all slaves are

cowards. Circle C, designating Esteban, is

inside Circle B—because he is a slave and,

therefore, a coward.

The diagram would be changed to reflect Chakoh’s discovery that Este-
ban was not a coward taken in battle.

Circle A still includes all cowards,

and Circle B all slaves. But since B
only some slaves are cowards, Circle B
is only partially inside Circle A. @

Estaban fits into the part of Circle B
that is not inside Circle A. Therefore, he
is nota coward.
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Whether the use of Venn diagrams is categorized as interpretive or an-
alytic is partly a matter of complexity. A clearly analytic task would be to
comparc and contrast the philosophics of the two major groups in Gam-
mage Cup by Carol Kendall (12). The members of the ruling class of a
fictitious town are known as Periods. Their authority is challenged by
several free-thinking individuals who have the good of the entite com-
munity as their goal. The philosophies of the two groups are not explicit-
ly stated and must be inferred from an analysis of the behavior of the
various characters.

Students engage in deductive reasoning when they solve matrix puz-
zles. These can be constructed with names and other information from a
book. The solutions require both deductive reasoning and a knowledge
of characters and events in the book. The following puzzle is based on
Escape from Warsaw by Ian Serraillier (24). The book is about children
who fled the Nazis, and describes their adventures in various countries,
In one episode the children receive clothing, although the author does
not specify what items each child received.

Deductive Reasoning Puzzle

Four children—Bronia, Edek, Jan, and Ruth—are left homeless by the
Nazi invasion of Poland. Each is given an item of clothing by the Polish
Relief Agency: boots, a hat, mittens, or a sweater. When they finally
reach their parents, each tells of an adventure in a different country: Ba-
varia, Germany, Poland, and Switzerland. Use the clues below and the
mattix on page 139 to find which item of clothing each received and
which country that child tells 2bout.

© No one’s country, clothing, or name stasts with the same letter.

© Jan tells about the farmer who found the children in his barn.
(Bavaria)

® Bronia tells about Ivan, the Russian sentry. (Poland)

° Edek tells about his experiences in prisor. (Germany)

® Edek’s gift keeps only his hands warm.

® A girl reccives the sweater.

Defining analysis more broadly than Sanders, Bloom (6) says that it is
the breakdown of a communication into its parts so that one can see how
it is organized. This definition provides a particularly rewarding ap-
proach to the study of literature, for example, when applied to books
that have unique organizational plans.

In Time Caz (4) Lloyd Alexander gives the proverbial nine lives to the
black cat Gareth, who is enabled to go back in histoty to nine different
places and times. Simply by referring to the table of contents, students
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Bronia

Edek

Jan

Ruth

can sce that there are two chapters for each visit. By analyzing the
themes of each visit students discover how Gareth is able to help the
people living at that time. For instance, Awin is a girl living on the Isle
of Man in 1588. Her awareness that the Manx cat lacks a tail helps her to
accept the fact that one of her eyes is blue and the other brown.

Madeleine L’Engle uses a delightfully intricate plan in A Swiftly Tilt-
ing Planet (15). This is a difficult book, and students understand it more
cleatly when they analyze the way it is organized. Meg’s mother-in-law
recites an ancient rune to protect them from danger. Each line of the
rune calls upon a specific power for good, such as the sun, to stand be-
tween them and the powers of datkness. Each line provides the key for
help in a different adventure as Charles Wallace goes back into history to
help people struggling in various situations.

Lloyd Alexander forecasts events in The High King (3) when Hen
Wen, the oracular pig, uses letter sticks to make a prophecy: stones will
speak, night will turn to noon, and rivers will burn with frozen fire be-
fore the sword Dymnwyn will be regained. Each of these seemingly im-
possible things then happens in the story and students, discovering the
structure of the story, are excited each time they encounter another
episoa

Synth.2sis activities stimulate students to engage in imaginative, origi-
nal thinking, to discover something that is new to them. This category
includes most of the elements usually encompassed by ‘‘creative think-
ing.”” Synthesis thinking often leads to a product of some sort—art, dra-
ma, writing, a plan for an invention, or a solution to a social problem.

Literature is itself a product of synthesis thinking, and immersing stu-
dents in good literature gives them a foundation for their own creative
expression. Good literature gives students models of good writing and
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demonstrates that characters can be brought to life. It introduces them to
all kinds of people and their achievements and problems and to a variety
of responses to diverse situations.

Teachers have a double responsibility in nurturing creative thinking.
First, it is important that the classtoom be a place where childten know
that diverse ideas will be accepted. Antoine De Saint-Exupery’s little
prince (8) expericnced rejection when he drew an elephant that had been
catcn by a boa constrictor. Adults called jt 2 hat and advised him to give
up drawing. Students also may find that their original ideas are not un-
derstood by classmates or teachers, and some, like the little prince, may
leamn to express only ordinary, unimaginative ideas.

Second, teachers must provide activities designed to help students
grow in their creative abilities. E. Paul Torrance has identified four com-
ponents of creativity: fluency, flexibility, elaboration, and originality
(27). A student’s abilities in each of these areas can be developed
through instruction and practice. Brainstorming is a technique that can
be used to develop all of these components. Students are asked to list as
many ideas as possible (fluency). As soon as a student shifts to a new cat-
cgoty of answer ot a different point of view (flexibility), the teacher can
point this out and encourage others to do the same. Elaboration takes
place when students build on their own or others’ ideas—making modi-
fications of some kind. Originality is perhaps the most difficult to teach.
Original ideas usually come near the end of a brainstorming session after
most of the commonplace ideas have been expressed. A delightful book
to share with students as an example of fluent, flexible, and original
thinking is Mary Ann Hoberman's A House Is 4 House for Me (10). In
fast-moving rhyme, the author tells of many different kinds of houses.
Students who previously had brainstormed for all the kinds of houses are
particularly impressed by the wealth of ideas in this book.

Literature presents many opportunities for involving students in syn-
thesis thinking. In Bes and Me (13) by Robert Lawson, Amos, a mouse,
claims that he was really responsible for many of the achievements credit-
ed to Ben Franklin. In a second book, Mr. Revere and I (14), Paul Re-
vere’s iifc is described by his horse. Students can analyze the structure of
these books and consider what steps Lawson had to go through in order
to write his books. They then can choose a different person and tell his
or her stoty from the point of view of some other animal.

Stuc. ats who have read The First Tuwo Lives of Lukas-Kasha by Lloyd
Alexander (2) can be assigned to list as many characteristics as they can
of Lukas-Kasha in each of his first two lives; then they can look for causes
for cach of the changes that he undergoes. At the end of his second life,
the boy is brought back to the scene of his first life, but he rejects this




and sets out to begin a new one. Students will have an opportunity for
synthesis thinking if they write about Lukas-Kasha’s thitd life.

C. §. Lewis transports his characters into the Kingdom of Natnia in a
diffesent way in each of the seven books in his Chronicles of Narnia (16).
Students can brainstorm for other ways of rcaching Narnia or some other
world. They can then list the features of Narnia and compare them with
those of our world. Creating a new world and choosing a different way of
reaching it would require synthesis thinking.

Onc of the most difficult tasks that both the prince and Tom Canty
have in Matk Twain's The Prince and the Pauper (28) is convincing peo-
ple of their truc identity. Students can work in small groups to prepare
skits in which cither Tom or the Prince finds an original way to prove
who he is. They can begin this task by brainstorming for as many possi-
ble solutions as they can think of. The process of taking the existing
characters and writing a new dialogue would likewise involve synthesis
thinking.

The last kind of thinking listed by Sanders is eva/uation. Evaluative
thinking involves two steps: setting up standards or values, and deter-
miniag how well various alternatives fulfill these critetia. Good decision-
msking depends upon cleat thinking at each of the other levels. It re-
quites that one recognize relationships, understand cause and effect, be
able io predict outcomes, and think of important, useful alternatives.

This two-step process of evaluation can be used to judge a character in
literature, an exercise that both enhances a student’s decision-making
ability and deepens his undetstanding of the character. Katherine Pater-
son's The Master Puppeteer (22) describes a period in Jaban when there
was widespread hunger. Saburo steals from the rich—to gjive to the poor.
The young boy Jiro says, ‘“Then he is not really bad, is Lie¢? Even if he is
a thief?"* His father replies, ‘It is always bad to be a thicf..." (22, p.
7).

Students can draw up lists of the traits of 2 good man and those of a
bad man, and then match Saburo’s characteristics with these on the lists.
Just counting the characteristics that match is not a valid basis for judg-
ing. Studsnts can debate the relative importance of the various traits.
The group frequently will not agree on a decision; students can learn
that it is all right to have different views, provided they have sound rea-
sons for their conclusions.

Later in the book Jiro is faced with a vitally important decision. He
thinks he knows who Saburo is and could win a large reward by revealing
him to the authorities. On the other hand, there are strong reasons for
not making his identity known. Teachers can encourage students to
make this decision for Jiro. The ability to predict outcomes is most
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important here. Students can list all the consequences that might hap-
pen and all the people who would be affected by each of the choices. In-
dividual items listed can then be categorized as positive or negative and
their relative importance weighted. Possibly a third choice—perhaps
some sort of compromise—will be suggested, and if so it also should be
evaluated.

Manos, the dying king in First #o Ride (9), has the right to name his
successor. Instead, he says that the next king will be the one who comes
riding on the back of 2 Fleet One, one of the untamed horses. Afrer
reading the book, students can decide on reasons why they thick this
method of choosing a xing was wisc or unwise. Expanding the problem,
the teacher can ask small groups of students to decide on a method of
choosing a king in a particular citcumstance. The total group can then
decide on criteria by which to evaluate the plans and consider each of the
methods suggested.

In The Big Wave by Pearl Buck (7) Jiya loses his whole family in a tid-
al wave. A rich old gentleman offers to take him as his son. He is also of-
fured a place in the home of his best friend, whose father is a poor farm-
cr. Which offer should he accept? Students, tzying to make this decision,
will determine what they consider to be the most important values in
life. They then should describe the guality of life Jiya would expect to
have as a consequence of each of the possible decisions. A decision can
be made by comparing these descriptions.

CONCLUSIONS

Strategies designed to teach thinking—translation, interpretation, ap-
plication, analysis, synthesis, and evaluation—have been combined with
the teaching of literature in this discussion. Literature has been utilized
to provide stimulating and enjoyable content for exercises designed to
develop thinking skills, while at the same time thinking activities have
enhanced the study of literature. This presentation has dealt with levels
of thinking in the cognitive domain only, but it is evident that frequent-
ly the suggested strategies will have positive effects upon students’ atti-
tudes, sensitivities, and values.
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USING THINKING SKILLS
IN MODIFIED ESL

by Patsy A. Jaynes

In ber description of a thinking skills program in a modified ESL classroom, Pas-
sy A, Jaynes suggests how 1o use Bloom's taxonomy t0 teach basic shifls in courses
across the curricslum. She outlines the siructure and content of the program, and
Dresents data on its effectiveness. The teachingllearning process that teackers in-
corporated into their classrooms included clussering (a non-linear way of organiz-
ing information), student assignment coniracts, grouping studesnts by reading ley-
el, diglogue fournals, and reading logs. In addition, different levels of Bloom's
taxossomy of thinking skills were used in daily lesson assignments. Students were
encouraged 10 go beyond factual knowledge t0 analysis, synthesis, and evaluation
of new information. Jaynes reports that the profect improved students' scores on
stondardized reading and language proficiency tests, as well as thesr mastery of
content course material.

The author iz Program Evaluation Specialist in the Depariment of Second Lan-
guage Bducaon, Jefferson County Public Schools, Lakewood, Colorado,

Arvada Senicr High School in Arvada, Colorado, is one of Jefferson
County Public School District’s thirteen comprehensive high schools.
The total encollment for Atvada High is approximately 2,000 students
with English a« a Second Langusge (ESL) students comprising only five
percent of the total. However, as ESL students gain competence in the
English language, they ate mainstreamed into snodified core-curriculum
classrooms. The modified ~'s=~woosas at Arvada Senior High School are
designed to provide a positict jearning experience for students who score
at or below the 25th percentile va a grade-level standardized reading
test. As the ESL students are scheduled into the modified classrooms
(language arts, history, and biolagy), there is a definite impact on these
classrooms. The impacted rodif"cd classtooms may have from one-third
to fifty percent of limited-English-sgcakirg students enrolled along with
the regular modified students.

Many of the ESL student: were frem the pre-literate H'mong culture
of rural Cambodic, precluding a history of cdu.at'zaal opportunitics.
The regular modified students were coming into the project classtoems
with a history ! poor attendance, lack of reading ability, an  generai
difficulties with school. Initially, this high concentration of ESL . -udeats
in the modified classrooms was a cause of concern. Both the teacl.c.s and
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the regular modified students had difficulty in making adjustments to
culturally and linguistically different students.

An interdisciplinary/critical thinking pilot project was created to assist
the mainstreamed ESL students, the regular modified students, and their
teachers. The modified teachers wete assisted in developing skills in team
teaching and restructuring content materials to teach basic skills within
the context of Bloom's Taxonomy. Cutriculum was coordinated across
the disciplines of language arts, history, biology, and English as 2 Second
Language.

Project teachers planned coordinated units for each semester using the
language arts and ESL classes as content reinforcement of social studies
whilc the students were learning the required language skills. The teach-
ers also met on a weekly basis as a commitment to communication for
continued cooperation and coordination.

Concurrently with common subject/content planning, all participating
teachers were tained to use the same teaching/learning processes.
Bloom’s model of cognitive objectives was used for all lessons and
assignments.

By having project teachers use the same common teaching techniques,
there was a framework of consistency as students went from one class o
ancther in their school day. Participating teachers also shared their high
cxpectations for student production and achicvement, and their organi-
zation, standardized requircments, and Bloom's Taxonomy as the com-
mon basis for their planning.

The teaching /learning processes that teachers jointly incorporated into
their daily lessons were as follows:

1. Clustering (Mapping): This non-lincar way of organizing informa-
tion has also been called webbing. It is a process for integrating in-
forration that forms the base for many theories of conceptual
thinking. It is a visual display of categories and their relationships.
It is used by teachers to organize materials and concepts for teach-
ing and by students to integrate concepts for meaning. These clus-
ters ca be used as a pre-reading activity, study guides, or basic
outlines for written composition. Clustering is used in all project
classes: laaguage acts, ESL, biology, and history.

2. Student Contracts: The weekly student contracts organize the daily
assignments for project students. These contracts are kept in a
three-ring looscleaf notebook and keep track of weekly reading,
writing, and other assignments. Students know their status each
week and are cognizant of their carned grade on a regular basis.

3. Grouping: Long a standard ot the elementary level, adult and pez:
tutots have been made available to the project teachers so that they
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can group their students into higher and lower groups, based on
an informal reading inventory. Keeping in mind all students were
reading below the twenty-fifth percentile, teachers were able to
sort them into two groups: these reading at a higher or intermedi-
ate level (grades six to ninc) and those reading at primary levels
(grades three to five). Teachers use differentiated lessons for cach
group hased on students’ ability to read materials and accomplish
written assignments.

4. Word of the Day: All project teachers emphasize the same vocabu-
lary word cach day. These words are taken from the content area
lessons and are assessed at the end of each weck by the language
arts teacher and the ESL teacher. These words are defined, are used
in the classrooms, and are an integral part of a student’s day.

3. Completed Sentences: All teachers—science, history, ESL, and lan-
guage arts—remind students to produce all work, either written or
spoken, in complece sentences.

6. Didlogue Journals: Students ate required to write daily in their
journals. These are read by the language arts and ESL teachers.
This activity is a convefsation in writing between tlhie smdents and
teachers. It provides a meaningful natural experience in both read-
ing and writing. This also gives the teacher a chance to develop a
personal relationship with each student.

7. SSR/Reading Logs: There ate two times during the school day that
aze sct aside for SSR. Additionally, students are required to keep a
weekly log of the number of pages read and the time spent reading
books other than texts.

8. Bloom's Taxosomy: Teachers incorporate the different levels of
Bloom's critical thinking skills into their daily assignments. They
encourage students to go beyond the knowledge/comprehension
levels to wotk with analysis, synthesis, and evaluative efforts.
Teachers work with the students and take them in a systematic way
from the pragmatic lower levels of Bloom to the higher levels of
synthesis and evaluation. .

This project was studied intensively in its first semester of operation.
The purposes of the study weze to (a) identify growth in reading by the
ESL project students, (b) show all students’ (both ESL and modified) in-
creased ability to achieve content atea objectives, and (c) show improve-
meat in all students’ total academic functioning.

The general approach used in this study was to cellect data from the
following ecvaluation instruments: Secondary Level English Proficiency
(SLEP), Test Forms 1 and 2; Language Assessment Scale (LAS), Forms




A-B; an Individusl Reading Inventory (IRI); Level 19 of the California
Ackievement Test (CAT), Reading Subtest; and third and fourth quar-
ter, spring 1985 grades.

The subjects were seventy-two high-school-age students enrolled in
modified core-curriculum classes during the spring semester of 1985.
Seven teachers provided the instruction for the project classrooms.

The data collection instruments used in the study collected pre/pest
information on the participants.

The SLEP is 2 150-item, four-option multiple choice test of English
language proficiency. It provides a total score and diagnostic subscores
that measure ability in (1) understanding spoken English and (2) under-
standing written English. It is designed as a placement instrument by
public secondary schools. It is considered highly reliable and *‘the con-
tent validity of the [SLEP] test is good, particulatly for English as a sec-
ond language students enrolled in grades seven through twelve. The con-
struct validity also appears to be good...”” (Chatles Stansficld,
“‘Reliability and Validity of the Secondaty Level English Proficiency
Test,”” System 12 [1984): 1-2). .

The LAS is a standardized convergent oral language measure that con-
sists of (1) phonemic, (2) lexical, and (3) syntactical subtests. These sub-
tests measure general language ability and may be used for diagnostic
pusposes. Pre- and posttest scores were both available for this study.

The Reading Subtest of Level 19 of the CAT was aiso used for the ESL
participants. This standardized test of general reading ability was rou-
tinely used by the Jefferson County School District’s Office of Second
Language Education to qualify students for inclusion into their state-
funded English Language Proficiency Program. For those students whose
productive language levels were higher (an LAS of 3 or higher), both
pre- and posttest CAT scotes were available.

Third quarter and fourth quarter grades in academic subjects were re-
corded for all student participants. Grades for such classes as art, voca-
tior:lal cducation, mus‘c, and student assistant were not considered in this
study.

Data were collected from approximately February to June of 1985.
Grades were recorded from the central office’s computer bank. The re-
sults of the initial study show that students met the pilot project’s objec-
tives in the abbreviated time of one semester.

Students’ growth objectives included the following:

A. Growth in Reading

Thirty-nine of the ESL project students had pre/posttest scores on an
IRI. The ESL students showed the most improvement as forty-nine per-
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cent of the project ESL students improved one grade level or more on the
pre/post IRI. Even though two different Individual Reading Inventories
were used, invalidating these results, both IRI's were graded material
from 3rd grade reading level to 11th grade reading level, giving some
credibility to the improvement in scores. (The SRA copy of a secondary
IR has been perceived as superior to the original Jefferson Counry IRI
and will be used hereafter.) The mainstreamed students showed little
gaic. The teachers saw this as a result of an accumulation of 10 years of
negative experience in school environments, lack of attendance, and lack
of seriousness while taking the inventory. Quite possibly, the ESL stu-
dents were spared this background and approached the tisk with the
proper attitude.

B. Increase in Ability to Achieve Content Area Chjectives

The basic method to assess the ability to achicve content area objec-
tives was to compate stuident achievement grades in academic subjects
from halfway through the spring semester (3rd quarter grades) to the end
of the semester (4th quarter grades and/or semester grades).

The ESL students showed slightly better success in grade improve-
ment. Of the forty-five ESL project students, nineteen showed grade im-
provement by onc letter grade from the third to fourth quarter in one or
more academic classes. Ten of the twenty-seven modified students
showed the same gain. Of those nineteen ESL project students with im-
proved grades, forty-two percent showed improvement in two or more
academic classes by raising their grades from thitd to fourth quarter by
onc letter grade. This shows an expansion of the ability to meet content
arca objectives across classes and subjects. Thirty percent of the modified
project students achicved the same intra-subject improvement.

Overall, forty percent of all project studenzs were able to meet content
area objectives in academic classes. A critical look at those improved
grades, however, shows them to be at the lower end of the scale. Forty-
six percent of the improved grades were either 2 “D** or ““F”* w0 *‘C,”
while thirty-one percent were from “F'’* to ‘D'’ —i.c., from failing to
passing. This is imponant to a high school student neceding a certain
number of credit hours to meet graduation requirements.

C. Improvement in ESL Students’ Total Academic Functioning

The SLEP Test Manual indicates that ESL students who score at the
seventicth percentile (scaled score of fifty to fifty-onc) or above on the
SLEP arc at the advanced proficiency level where students speak and un-
derstand Englizh.

The SLEP provides fine discrimination for the lower end of the lan-
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guage assessment scale and provides for charting growth of students who
hzve a pre/post position, the goal being one of mainstreaming without
the continuing aid of ESL special instruction.

Of the thirty-four project ESL students with pre/post SLEP scaled
scores, scventy-ninc percent improved their scores. Fifty percent of the
ESL project students improved their scores by three levels or more.

The potential for the project students to continue to show growth in
their ability to function successfully within academic classes is great. The
seventy-ninc percent improved SLEP score rate of Arvada’s project ESL
students shows positive growth toward total mainstreaming.

D. Individual Growth in English Skills by ESL Project Students

Along with the gains shown on the SLEP, an analysis of the LAS, Lev-
el II Test, found a forty-four percent growth factor. Of the thirty-nine
project ESL students who have both pre- and posttest scores, seventeen
improved one or more levels. More than one-half (66.7 percent) of the
ESL project students passed their language arts class. This is a higher suc-
cess rate than for the modified students in the same project language arts
class. Only 43.5 percent of the modified project students passed their se-
mester course.

A survey completed 'in August 1983 by Jefferson County’s Office of
Program Evaluation showed that at the secondaty level, fifty-seven per-
cent of the regular secondaty teachers teaching at ESL-impacted schools
seldom had adequate communication with the ESL staff. The efforts of
this project reversed this noncommunication factor, as ESL and content
arca teachers met and planned together on a weekly basis.

The majority of the project teachers came into the pilot program as
master teachers with a background in team teaching; therefore, only a
small amount of project 2ffort was spent in leatning how to teach as a
team. However, in this project, this was the first time 2 major effort was
undertaken to promote teaming combined with communication between
the ESL teachers and regular classroom teachers. The teachers were al-
lowed latitude to expand their skills, with very positive results. It was
documented at the final workshop that the teachers found the teaming
effort to be the best achieved objective and they celebrated the true in-
terdisciplinary effects. They genuinely supported being able to share the
same students for approximately eighty percent of their teaching day.
This resulted in a continuance and consistency of processes that left the
students knowing that their collective group of teachers cared about their
education and left the teachers knowing the students better.

The staff felt that a real strength of the program was the consistency of
processes. The modified mainstreamed students liked the structure and
the consistent set of standards from class to class; ESL students benefited
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from the repetitions. The teachers cnjoyed the challenge of using
Bloom’s Taxonomy and the innovative ways of making lesson plans. The
clustering activities helped students read and study for content area les-
sons. More student language was produced and students became actively
engaged in the Bloom model of critical thinking processes.

The joint curricular effores made lesson objectives cobereat and clear,
and teachers felt that their lessons were of higher quality than before.
The use of reading logs, journals, and weekly contracts in all classes gave
the students a more tangible way of seeing their progress and evaluation.

The most successful staffing technique was the support to each content
area project classrcom with a tutor as paraprofessional. The initial IRI
test was given for grouping purposes. Once each classroom was divided
into two groups by reading ability, differentiated lessons, objectives, and
materials were planned for each group. The tutor managed one group
under the supervision of the teacher, thus maintaining a ten or twelve to
one ratio in each project classroom. The second most significant achieve-
ment reported by project teachers was the improved relationship between
the ESL and the modified students. In a school that had seeds of cultural
conflict three years ago, this change is to be celebrated. The joint class-
room activities gave insight and empathy to staff and students alike.

To summarize, principal findings from this descriptive study indicated
that student objectives were met. Major characteristics included the
following:

® Approximately one-half of the ESL project students with
pre/posttest data available improved one grade level or more on
the IRI.

¢ Forty-two percent of the ESL project students improved their con-
tent area gizdes by one letter grade from third to fourth quarter.
Thirty-seven percent of the modified students showed the same

. improvement.

e Fifty-eight percent of the ESL project students and fifty-nine per-
cent of the modified students passed their second semester aca-
demic classes.

¢ Scventy-nine percent of the ESL project students showed a gain on
their SLEP test scores.

© Forty-four percent of the ESL project students showed improve-
ment on the LAS, Level II, by one or more levels.

The positive intersupport and intercommunication between ESL staff
and impacted content area teachers, combined with an interdisciplinary
equa. process approach, helped all students to grow and achieve.




THE DIRECT TEACHING OF ANALYSIS
by Ronald E. Charlton

Ronald E. Charlton writes that it is not enough to ask students to analyze raterials:
they must be instructed in how 10 go about the process of analysis. Charlton outlines
a method of teacking analysis skills that is based on Bloons's taxonomy and Beyer's
teaching framework. Students begin by defining their goals; they then break down
material in10 its component parts, and look for relationships between these paris; fi-
nally they identify the organizing principles of the parts to the whole. Combining
Dbractice in these skills with the modeling and guided practice suggested by Beyer,
Charlton finds that the students can improve their analytic skills in all areas—from bi-
ology through woodshop.

The author is Science Coordinator for Mt. Lebanon School District, Pittsburgh,
Pennsylyania.

Analysis is a basic thinking skill which we expect students to be able to
perform. We often ask students to analyze materials. Sometimes they ac-
complish the analysis to theit own and our satisfaction. Sometimes they
do not. Some students can analyze effectively. Some students cannot.
The problem seems to be that we really do not explicitly teach students
the skill of analysis, but rather we give them practice doing analysis.
Those who can analyze do it. Those who cannot either soak it up to some
extent by virtue of being in the class where analysis is being practiced, or
they fall by the wayside, never really learning the skill.

In order to explicitly teach analysis we have developed a generic skill
mode] of analysis that can be modified to any content area. Qur model is
based upon Bloom's taxonomy and the explicit teaching framework of
Beyer.

Bloom recognizes three levels of 2nalysis. At the first level the student
is expected to break down material into its constituent parts and to iden-
tify or classify the elements. At the second level the student is required
to find the relationships among the elements and to determine their con-
nections and interactions. At the third level the student is required to
identify the organizational principles that unify the whole. Not every sit-
uation 1-nds itself to all threz levels of analysis. The teacher must deter-
mine the goal(s) of the analysis and the levels of analysis that will be
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ANALYSIS—A GENERIC SKILL MODEL

1. State the reason for the analysis. What are you trying to find out?
2. Break down the material into the elements.

a, Identify the clues to look for.
b. Search the material piece by piece.

3. Define the relationship (s) of the elements to one another.
4. Identify the organizational principles of the elements to the whole.
5. State what ycu have found.

This model is designed for teaching all three levels of analysis. Stu-
dents expected to analyze at the first level would use steps 1, 2, and 5.
Students expected to analyze at the second level would use steps 1, 2, 3,
and 5. Students expected to analyze at the third level would use all the
steps.

To the generic skill model of analysis we can apply Beyer’s framework
for the explicit teaching of a skill. Beyer’s review of the research on skill
learning indicates that skills should be taught continuously using a
framework of six stages: readiness, introduction, guided practice, expan-
sion/broadening, guided practice, and apphcatlon (to autonomous use).

We can look at a specific example to see how this might operatc. Sup-
pose the teacher’s objective was to have students analyze line graphs to
inteipret data, a common type of analysis in science. In many cases stu-
dents are given the graphs and told to analyze them. Student perfor-
mance of the task is often less than adequate. We ask ourselves, ‘“What
went wrong?”’ The answer is twofold. First, we made assumptions about
the students’ skill level. We aszumed that they were at the level of appli-
cation. Second, we did not directly teach them how to analyze line
graphs.

Let’s try it another way. Let’s teach the skill before we expect students
to apply _.. Begin by introducing analysis in general. Define it. Explain
it. Have students explain it. When you are satisfied that the students
have a general idea of the concept, give them the generic skill model for
analysis and explain the model. Let the students know what is expected
at each level of analysis. The defining, explaining, and model presenta-
tion should only take ten or fifteen minutes, and it is time well spent.

The next step is an important one. Have the students analyze some-
thing they are familiar with in their everyday life. Work thre gh this
analysis with the students. At this time we want the focus to be on the
skill, not on the subject matter content. We have used the analysis of a
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stereo system with our students (Figure 1). You may find examples even
more appropriate for your students. Make sure the students understand
the skill by giving them at least one more guided practice—more if nec-
essaty. The guided practice can occur during the same class period as the
introduction of the skill. Additional guided practice could take the form
of homework assignments that are reviewed the next day in class.

Figure 1. The Analysis of a Stereo System
ELEMENTS. What are the individual parts of a stereo system?

Power supply Amplifier
Speakers Radio tuner
Tape deck Turntable

RELATIONSHIPS. How do the elements interact with each other?

Power supply—amplifier Power supply—turntable
Power supply—radio tuner Amplifier—tape deck
Amplifier—speakers Tape deck—speakers

Many other relationships are not included to save space.

ORGANIZATIONAL PRINCIPLES. How do the relationships among the elements go
togeiher to make the system work?

Radio Tuner
Fower Amplifier Tape Deck

T Turntable

Speakers

When you are sure the students have a good understanding of the
general skill of analysis, you can then apply the skill to more specific
subject matter content. We now returs to the analysis of line graphs in-
troduced above. The students now have 2 model to use for analysis. The
teacher builds upon the model by bricfly reviewing and reinforcing it ev-
ety time the students engage in analysis. The teacher should prepare a
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planning guide to focus the analysis on the task at hand (Figure 2). The
planning guide helps to keep the lesson going by suggesting questions
for the teacher to ask. It also identifies the three levels of analysis and
how they relate to the specific content.

Figure 2. Teacher Planning Guide

SKILL: Analysis
SUBJECT AREA: Science (Biology)
GOAL: Analysis of line graphs to interpret data
l. IDENTIFY THE ELEMENTS OF THE GRAPH.
Does the graph have a title? If so, what is the title?
What is the label of the variable indicated by the horizontal (X) axis?
What is the labe! of the variable indicated by the vertical (Y) axis?
What are the units of the graph?
How many lines are on the graph?
. What does each line represent?
Il. SEARCH THE GRAPH TO FIND THE ELEMENTS.
ll. IDENTIFY THE RELATIONSHIPS AMONG THE ELEMENTS.

A. Whatis the value of Y for each X location?

B. How do the two variables (X, Y) influence each other?

C. Where does each line go on the graph?
IV. IDENTIFY THE ORGANIZATIONAL PRINCIPLES.

A. |s there a pattern?

1. For a single line?
2. For all the lines?

B. What does the whole graph indicate?

C. Can any inferences be drawn based on the graph?
V. STATE WHAT WAS FOUND.

Tmoow»

The teacher may also want to make a student guide sheet for student
use with specific questions that correlate the skill model with the subject
matter content (Figure 3). As the students become more proficient in the
skill of analysis, after several guided practices, the questions may become
less directive and fewer in number.

An ideal situation would be to have reinforcement and guided practice
of the skill in other courses and in other ,;rzde levels, but even within

J?
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Figure 3. Student Guide Sheet

16 / Marigold

Height in Centimeiers
R
~

0 2 4 6 8 1012 14 16 18 20 22 24 26 20 30 32 34 36
Days
STEM GROWTH. Average of 20 plants of each type.

DIRECTIONS: Analyze the graph above using the analysis skill mode! and answer
the quastions below.

(Answers provided for teacher use)

1. Whatis the title of the graph?
(Stem Growth)

2. Whatis the labe! of the X axis?
(Days)

3. What is the label of the Y axis?
(Height in Centimeters)

4. What are the units of the graph?
(Days, Centimeters)
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10.

11.

12.

What does each unit represent?
(2 days, 4 centimeters)

How many lines are on the graph?

(Two)

What does each line represent?
(Marigolds, Zinnias)

Which plants had the most rapid growth during the first 12 days?
(Marigolds)

What is the period of the most rapid grawth for the mangolds? (Day 9 through
Day 11)

What is the pattern of growth for the marigolds?
(Slow but steady growth for the first 8 days; rapid growth for Days 9 through 11,
no additional growth for the rest of the time)

What is the pattern of growth for the zinnias?
(Slow but steady growth for the first 15 days; rapid growth for Days 16 through
24, no additional growth for the rest of the time)

“hat does the graph indicate about the growth of marigolds as compared to
zinnias?

(Marigolds crow faster for the first 11 days to reach a final height of 16 centime-
ters. Zinnias grow slowly for the first 15 days, but then grow rapidly until Day 24
to reach a firal height of 48 centimeters.)

the confines of a single course, teacher. may be able to make significant
improvements in students’ ability to analyze.

The skill of analysis may be approached in a slightly different manner

depending upon the content and the goals of the teacher. The important
thing is to explicitly teach the skill before it is to be used and to raview
the steps of the skill when it is used. The examples that follow illustrate
some different approaches.

A history teacher might use the skill of analysis when teaching about

the American Civil War. The teacher may want to have students analyze
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the cau.. . the war. Students would need to consult source raaterials:
students could be given copies of primaty sources, or they could ge to
the libraty to find sour=es on their own. Students would be directed to
scarch the source materials picce by picce for any evidence of issues of
strifc between the northemn states and the southern states. They would
be asked to write down the issue and the dates of concern. For example,
from 1816 to 1857 there was 2 sec-sawed battle in Congress over tariffs
with the nerthertn states generally favoring high protective tariffs and the
southern states favoring low tariffs and free trade. Even this first level of
analysis, identifying the clements, would give students a better under-
standing of the multiple causes of the American Civil War.

The teacher could move to the second level of analysis, relationships.
Students would be required to detcrmine if there were any relationships
among the issues identified in the first level. A major example of such a
gelationship is the free homestead issuc entangled with the slavery ques-
tion. This relationship led to the Missouri Compromise in 1820, the
Compromisc of 1850, and the problems involved with these
compromises.

If desited, the third level of analysis, organizational piinciples, could
be pursued at a basic level by having students write a comprehensive pa-
per on their findings from the fitst two levels. At an advanced level we
have the makings of a doctoral dissertation in history.

The use of analysis is not confined to academic ateas. Teachers in the
fine arts and in the practical arts also need to teach and use the skill of
analysis.

An art teacher might be teaching 2 jesson on the use of color. One of
the basic ideas in this type of lesson is the organization of the color
wheel. The teacher could introduce the students to the three primary col-
ots of red, blue, and yellow. This could be followed by giving the stu-
dents a color wheel with the primary and secondary colors and asking
them analysis questions at the three levels.

A woodshop teacher might have students analyze the requicements for
their projects before they begin to work. Analysis at the fitst level might
include the type of wood to be used, the type of hardwate to be used,
and the tools to be used. Second-level analyzis might include how each
piece of wood joins to another piece, whether the joints will be nailed or
glued or both, and whether power tools or hand tools will be used for
cach of the operations. Third-level analysis would have students plan all
of the construction sequences and visualize the finished project.

The skill of analysis can and should be used in all content areas. You
can explicitiy teach the generic skill model and then use it at whatever
level meets your leatning objectives.
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CONVERSATION WITH
ARTHUR WHIMBEY

Anthar Whimbey maistains that early verbal give-and-take between parent and
child develops the kind of inselligence that leads 1o academic success. He discusses
research showing the distinctions between successful and unsuccessful learners:
good students think systematically, draw on information they bring 10 a problem,
and work carefully and deliberately toward problem solution. In contrast, poor stu-
dents attack problems unsystematically and superficiaily; they are indifferent to-
ward accuracy, and are generally careless in their problem solving. Whimbey main-
tains that good think »g, like golf; involves a set of s5ills that can be demonsirated
and practiced. If they practice consciously, responding to guidance and feedback,
Studenis can significantly improve their thinking shils.

In this chapter the initials JLS identtfy the name of the publication where it ap-
peared originally: The Journal of Leamning Skills, Pinser 1982, Reprinted with
permission.

Arthur Whimbey is the author of Intelligence Can Be Taught and the coautbhor
of Problem Solving and Compsehension.

JLS: Why have past experimental studies failed to show that intelligence
can be impraved by training?

WHIMBEY: I think the reason is that psychology and the study of intel-
ligence ate very young sciences. We're only gradually coming to under-
stand what it is that intelligence tests measure and how this can be im-
proved through training. Some of the early attempts to improve
intclligence—pie-school programs that wers run during the early six-
tics—began with the notion that low intelligence resulted from sensory
deprivation, and that intelligence could be improved through the enrich-
ment of sensory input. This was translated into providing students with
clay and paint and trips, mobiles fo. ..ie young infant, and other things
that would provide sensory stimulation. However, more recent studlies
indicate that it isn’t just raw sensory stimulation that’s needed, but in-
stead 2 particular type of verbal interaction with an adult that produces
the pattetn of thinking that's called academic intelligence.

JLS: What type of interaction is that? What kinds of early experiences
develop intelligence in children? :

WHIMBEY: Intelligence develops through a type of verbal interaction
that teaches the child 1o make discriminations and to keep track of rela-
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tionships. Developmental psychologists tell us that without educational
intervention, higher levels of intelligence tend to arise from a distinctive
type of verbal interaction in the pre-schooler’s home. In the lower-in-
come home, where children are closely spaced and the mother doesn't
have too much time for zach child, if a child comes to his mother and
asks to buy a candy bat, the mother may answer, ‘‘Here’s some money.
Bring back the change.” In the upper-income home, the children are
more widely spaced, and the mother often has a richer educational back-
ground and may be more interested in the child’s education. A mother
in this environment might say, ‘‘Here’s 25¢. The candy bar’s a dime and
you'll get 15¢ change. That's a nickel and a dime, or three nickels.
When you come back, we'll count the change.”” And when the child
comes back, they do count the change together. This teaches the child
the mental pattern of analyzing a complex entity into relevant parts. It
teaches the child to systematically make discriminations and classifica-
tions which arc meaningful with respect to some goal. And it isn't just
this one type of pedantic situation—it’s a verbal interaction all along the
way. An cight-year-old telling a four-year-old, ‘‘Put on your boots *cause
mommy said so,”’ is different from the mother telling the child, ‘“You
have to put on your boots because it’s raining outside, and you don’t
want your feet to get wet. If you get wet you’ll get a cold and have to
stay in bed.’” The mother is explaining the cause-und-cffect relationship.
This kind of continual asking and answering questions develops the type
of intelligence needed for academic success.

JLS: Much of your work is based on an early study by Bioom and Broder.
Tell us about this study. What did it show about cognitive learning?

WHIMBEY: In 1950 Benjamin Bloom and Lois Broder published a
monograph entitled *‘Problem-solving Process of College Students”. The
Bloom and Broder ‘tudy had diagnostic and remedial components. First,
they asked students with both high and low scores on aptitude tests to
think aloud while solving academic reasoning problems. They found that
the problem-solving behavior of low-aptitude college students was chat-
acteristically diffzrent from that of high-aptitude students.

The cognitive profile of low-aptitude college students had two promi-
nent features. First, there was one-shot thinking, rather than extended.
sequential construction of understanding. Second, there was a willing-
ness to allow gaps of knowledge to exist, an attitude of indifference to-
wards achicving an accurate and complete comprehension of situations
and relations. These students were mentally careless and superficial in
solving problems. They often rushed through instructions or even
skipped them, and sclected 2 wrong answer on the basis of a feeling or a




guess. They were almost completely passive in their thinking, taking lit-
tle time to consider 2 question or break it down into its component
patts.

High-aptitude students, by contrast, made an active attack on prob-
lems. When a question was initially unclear, they employed a lengthy se-
quential analysis in arriving at an answer. They began with what they
understood of the problem, drew on other information, and carefully
proceeded through a series of steps that brought them to a conclusion.

Haring isolated the habitual thinking deficiencies of low-aptitude stu-
denty, Bloom and Broder undertook to develop a remedial training pro-
gram. This was only a pilot project, but the method they developed may
find wide application. A set of problems was selected on which the con-
trasting approaches of good and poor students were clearly evident. In-
trospective reports of extremely capable students were then collected,
and these model solutions served as the primary teaching material. Stu-
dents were trained individually in the procedure of thinking aloud while
solving sample reasoning problems. During a typical training session, the
student attempted to solve a problem while thinking aloud. His verbaliz-
ing was reviewed and discussed by the instructor, and he was then given
the protocol of model solutions to the problem. With the assistance of
the instructor, the student made a list of differences and similarities be-
tween his solution and that of the model. The instructor emphasized
that the student should look for differences that occurred regularly, rath-
cr than those that were unique to individual problems.

In the sessions that followed, time was divided between practice in ac-
quiring the approach used by the model and comparison and analysis of
solution protocols. When solving problems, the student attempted to
apply the general principles derived from his list.

JLS: How well did the program work?

WHIMBEY: No standardized test was used to evaluate program success.
School grades were taken as a criterion of gain. Comparison with various
control groups indicated that grades on comprehensive examinations in-
creased to 2 significant degree—enough to allow the experimental stu-
dents, who had been failing and on probation, to continue in college. In
addition, there were marked changes in the students’ problem solving in
training sessions. They approached problems more actively, began with
what they understood, set up hypotheses, reasoned sequentially in steps
and so on. Students reported a carry-over effect to all their thinking. For
example, they reported taking a more analytical approach to the argu-
ments of others, and thinking twice before making comments in class
discussion.
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JLS: If this wotk was done in 1950, why hasn’t it surfaced until recently?
Didn't Bloom and Broder follow up an their work?

WHIMBEY: It's kind of intcresting that Bloom, after the publicatica of
the 1950 monograph, did not pursue this rescarch, but instead got into
raastery learning. The reason was that, ia the pilot project with college
students, academic reasoning problems from various content areas were
used. These problems, from disciplines such as physics and political sci-
ence, required both reasoning and subject-atea knowledge. Bloom and
Broder found that there was often a gap in the students’ knowledge that
interfered with the development of critical reading and reasoning. So
Bloom got more concerned with ensuring that students had the founda-
tion in knowledge. With thitty years of hindsight, we sce that the prob-
lem with the standard mastery learning method is that it doesn’t teach
students Aow to master the material. We now realize that many students
need courses focussing on teaching students how to learn.

JLS: You have been using a method similar to Bloom and Broder's for
some years now. What do you feel is the most criticut problem in teach-
ing improved thinking?

WHIMBEY: Teaching thinking runs into a peculiar difficulty. Generaily
there ate two phases to teaching any skill. The skill is explained and
demonstrated to the student. The student practices the skill with guid-
ance and feedback. For example, golf is taught by showing the novice
how to grasp the club, place his feet, and how to move his arms and
body as he swings. The novice watches the pro, he can even watch a
s!ow—mouon film of the pro in action, and in this way he can learn the
pro’s technique. The pro observes the pupil as he practices, he points
out his flaws and he shows him how to improve.

In contrast to playing golf, the activities of reasoning are generally car-
tied on inside one’s head. This makes it difficult for a teacher to teach
and for a leamer to leamn. To teach something, we would like it out in
the open where both teacher 2nd student can see it. As it is, a beginner
cannot observe how an expert thinks in analyzing complex ideas. And
thcd expert has trouble demonstrating his technique to a beginning
student.

JLS: How do you solve that problem? What instructional strategies ap-
pear cffective in helping students to improve their thinking?

WHIMBEY: Onec solution to this dilemma is to have both teachers and
students think aloud as they work through ideas. Have them vocalize
their thoughts as they analyze relationships, sort concepts, and form gen-
eralizations. If both students and experts vocalize their thoughts as they
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work through complex ideas and relationships, the steps that they take
are open to view, and their activities can be observed and communicat-
cd. Natarally a person cannot put all the motions of his mind into
words, any more than a map-maker can show every bend and hill along
the road. But research shows that he can exhibit enough of his thinking
for someone clse to follow his path through a problem or complex
concept.

JLS: What kinds of problems are most suitable for cognitive training?

WHIMBEY: I believe the most crucial characteristic is that all of the in-
formeation that a student needs to solve the problem should be available
to him. That is, the problem should not be unsolvable because of lack of
knowledge. On the contrary, the problem acquires difficulty from the
nccessity of carcful, thorough sequential processing. For example, take a
problem like this: Cross out the letter after the letter in the word ““par-
don’* which is in the same position in the word as it is in the alphabet.

Let’s look at how a good problem solver would approach this problem.
When he reads **Cross out the letter after the letter””, he may stop and
say, *“This is confusing.” Reading a little further he’ll say to himself,
“‘Okay, so I have to cross out z lettes which is in the same position in the
word as it is in the alphabet. ‘P’ is in the first position in the word ‘par-
don’. But ‘2’ is in the first position in the alphabet. In the word ‘par-
don’, ‘a’ is in the second position, ‘r’ is in the third position. Okay, ‘d’
is in the fourth position in the word and it’s also in the fourth position
in the alphabet. But now in the beginning of the probiem, thete was
something confusing. Let me go back to it. I have to cross out the letter
after the letter in the word ‘pardon’. So I have to cross out the letter af-
ter the ‘d’—ctoss out the letter ‘0’."’

You cann sec how solving this problem is a step-by-step process. Even
the good problem solver initially finds it confusing. But he starts with
something that he can gzt a grip on and then gradually works through it
and eventually works back to the more complicated part. Now, in con-
trast, the poor problem solver, who does badly on IQ tests or the S.A.T.,
will very often just cross out the *‘d”’. He'll just lose the initial section of
information. He kind of blurs over it in his mind. And sometimes he
2y <ven ctoss out the *‘d’’ in the word ‘‘word”’. He hasn’t isolated that
ac has to cross out a letter in the word ‘‘pardon”. He isn't that careful
in his interpretation of the sentence. We find that this kind of ap-
proach—teaching content-free problem-solving techniques—is highly cf-
fective in helping students develop analytical thinking skills.

JLS: You have also suggested ways of teaching thinking skills in the con-
tent areas. Could you give us an idea of how this can be done?

WHIMBEY: Well, Jack Lochhead, at the Univessity of Massachusetts,
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Ambherst, is teaching kids thinking skills as part of their learning physics
and engincering. First students work through content-free problems of
the kind I just discussed. Then he has them shift over -~ problems in
physics. Here'’s the kind of problem that’s used—simple, out one that’s
often deceptive to students: A bicyclist sets out on a ten-mile trip. The
first half of the trip is level. But on the second half, he must go up and
down two hills. Sketch a distance vs. time graph that is consistent with
the above information.

JW Carmichael, at Xavier University, has a similar ttammg program.
Proposcd scicnce majors spend a pre-college summer in a cognitive train-
ing program; these skills are later reinforced through cognitive training
with chemistry problems, an integral part of the intreductory chemistry
course. It’s been three or four years since the program has been institut-
ed at Xavier, and it does scem to be effective. There’s been 2 whole stan-
dard deviation increase in students’ petformance op a standardized test
of introductory chemistry published by the Ametican Chemical Society.

Another example is Bloomficld College. whete the approach is being
used in a remedial math course. There, our approach was used in two
sections of remedial math along with the remedial math text. For com-
parison, another two sections used just the remedial math course in the
conventional method. A standardized test of remedial math showed sig-
nificantly larger gains by students using the cognitive training methods
and thinking aloud in the solution of math problems.

JLS: Bloom and Broder used one-to-one instruction. That’s not very
practical for wide use. What do you suggest as an alternative?

WHIMBEY: What seems to be a reasonable compromise is to have stu-
dents work in pairs and take turns as problem solver and listener. The
student who's designated as the problem solver reads the problem out
loud and does all his thit.aing out loud. He may make diagrams to sup-
plement the exhibition of his thinking. In general, he externalizes his
own thinking. The listener is asked to listen for the strategies that the
problem solver is using in order to learn the strategics and also to listen
for errors. If the listener catches an etror, he points it out to the problem
soiver, saying, ‘‘Now, listen, read that over a little more carefully; per-
form that computation a little more carefully; count that a little more
carefully.” Or the iistener may ask, ‘‘What exactly is that relationship?”’
When students take turns in this way, on onc problem, one student is
the problera solver, the other’s the listener. On the next problem, they
switch roles.

JLS: What role do you think the Journal of Learning Skills can play in
improving instruction in thinking skills?
WHIMBEY: I think we're just starting to get an understanding of how
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students who score well on IQ tests and who ate academically successful
differ in their thinking from students who have academic difficulties.
We're also beginning to get an understanding of how to teach this aca-
demic thinking skill. It's in this regard that I'm happy to see the publi-
cation of the new Journal of Learning Skills, a journal which will allow
communication among practitioners who are actually in the field teach-
ing students to think more effectively—practitioners who are secking im-
proved methods and who also have a theoretical orientation—developing
procedutes which make sense and are effective.

Recently a number of prominent psychologists, such as Hilgard and
Cronbach, have been critical of psychology, acknowledging that tradi-
tional psychology and traditional psych joutnals have focussed on learn-
ing problems that are remote from the classtoom, and haven’t really con-
tributed to the improvement of academic competence. On the other
hand, a number of the applied journals describe procedures without any
real theoretical rationale. And in some cases these journals have perpetu-
ated notions that really don’t contribute to the improvement of learning.
I believe that the Journal of Learning Skills will fill the gap between the-
ory and practice by being a clearinghouse and forum for the dissemina-
tion of studies focussing on cognitive aspects of real academic learning.
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TEACHING PRECISE PROCESSING
THROUGH WRITING INSTRUCTION

by Kendall Didsbury

Kendall Didsbury bas developed a writing program that focuses on Arthur
Whimbey's ‘precise processing.” This is a method where studenss are asked to
identify and “'precisely spell out the series of operations’ they use in solving an ac-
ademic problem; they are then asked to apply these operations in solving an aca-
demic problems; they are ther: asked to apply these operations in solving new prob-
lems. An important classroom assignment in Didsbury's program is students’
swrittess responses to a collection of essay questions. Students u2 then asked to car-
1y out & series of pre-writing activities that help them break the assignment into
component parss. ’

The author teaches English at Tifton School, New Hampshire.

Without having to restructure our junior English classes, we have im-
proved our students’ expositcry writing skills while teaching them to be
more perceptive and analytical in their thinking. We found Arthur
Whimbey's ‘‘precise processing’’ brought the objectives of Tilton
School’s conference-based writing program into sharper focus and gave
us a2 new impetus to fine-tune our program.

In ‘“The Key to Higher Order Thinking Ts Precise ®rocessing’’ [Edzuca-
tional Leadership 42 (September 1984): 66-70], Whimbey shows it is not
necessaty to ‘‘rearrange or restructure academic topics to exercise specific

reasoning skills’":

All we need to modify 1s our pedagegy, shifting the emphasis to mental pro-
cessing, with provisions made to observe and provide feedback on the pro-
cessing. For example, if a student has difficulty following worked examples to
solve new problems, a teacher might ask the student to explain the changes or
operations occuinng between the first and secona step of the example, probe
with helpful questions when the explanation is incomplete or errc~eous and
continue this until the student is able to precisely spell out the series of opera-
tions and apply them in solving new p. wolems (Whimbey, p. 69).

We have learned that Whimbey's thinking strategy has been very helpful
in our writing program. In its most recent revision this coursc builds on
Whimbey’s vtk by using three strategies to help students become pre-
cise sequential thinkers and more confidemt writers.




The central innovaticn of ouz program is the collection of essay ques-
tions that we assign. Each assignment consists of a specific problem and a
body of detailed and proscribed data. By controlling the amount and
type of information that each student has, the writing instructors can be
more cifective in addressing the intellectual stumbling blocks of the pre-
writing process.

Take, for example, the following assignment. It demands that stu-
dents classify information to solve a problem:

In one segment of ““60 Minutes” Andy Reoney, a CBS commenta-
tor, talked about the words zdvertisers use. He reported that the ten
most commonly used words wete the following:

1. new 6. rich
2. natural 7. real
3. light 8. fresh
4, save 9. extra
5. free 10. discover/discovered

These words appear most frequently because they connect the prod-
uct being advertised with values that are important to us. In a well-
organized essay, identify the values that these words suggest.

In order for students to respond effectively to this problem, they must
carty out the following pre-wririag activities in sequence:

1. Tutn the statement of the problem into a question. (*‘In a well-or-

ganized essay, identify the values that these words suggest’’ be-

comes ‘“What are the values that these words suggest?’’)

Identify several connotations for each word.

Group words that share common meanings.

Determine the cultural values implied in each grouping.

Find adver-'<ing examples that demonstrate how the use of each of

the 10 woray implies the values hypothesized in step 4.

6. Write 3 one-sentence answer (a thesis statement) to the question
posed in step 1.

7. Create a writing plan (an outline) that identifies the thesis state-
ment and supports it with examples from each word grouping.

We do three things to help students become adept at using such a
process. First, the students observe how another writer solved a similar
prodiem. They read a description of a sample problem, study an expla-
nation of the thought processes used in the pre-writing process, and ana-
lyze 2 model essay. Next, the instructor leads the students through the
pre-writing process on their first essay. In the class discussion the stu-
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dents practice the sequential process about which they have just read. By
the end of the class the students and teacher will have developed a writ-
ing plan that the students can use to complete their essays. As they write
their essays, the teacher will check that the students employ the correct
thinking process. Finally, the teacher will give the students a second writ-
ing assignment based on the original model. For this paper they will re-
ceive no help in processing the information because we assume that they
have internalized the cognitive strategies sufficiently and will be able to
work independently.

When creating these assignments, we look for subjects about which
students have prior knowledge; we want them to recognize that they
have something substantial to say. Consequently, many of the topics
deal with popular cvlture. Among the more successful topics using classi-
fication skills have been those listed below:

Problem Data
1. What personal characteristics do The results of a survey
young Americans admire? about American heroes
2. To whom does a particular A summary of articles
magazine appeal? in a mugazine with a

3. What are the programming
tastes of the 1967-G8
television audience?

4. Describe the role of
martied “:zomen in 1845.

5. Expiain how life will be
different in 2000 A.D.

precise demographic focus

A list of the top 10
prime-time TV shows for
1967-68

A list of rules for wives
written in 1845

A list of predictions of
scientific and technical
innovations that will be
made in the next 14 years

Students find these assignments challenging and informative. Generally
they are tprised by how many insights they have, consequently, they
gain confidence in their writing ability.

We also try to make the assignments as interdisciplinary as possible.
During the twelve -veeks of the course, we teach five types of writing
problems:

1. Classifying Information
2. Comparison and Contrast
3. Analysis of Structure

4. Analysis of Character

5. Problem Solving
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While some of the assignments are literature based, many come from a
vaticty of subject areas. For example, one of the traditional comparison-
/ contrast assignmeats asks students to compare two short stories having
similar themes. In our program, on the other hand, we include two so-
cial studies assignments: one using paired svatements from the Republi-
can and Democratic * tty platforras, and another pairing statements
from the USSR constitution with reports by foreign cotrespondents. Both
assignments ask the students to contrast points of view. Likewise for the
third type of writing problem, analysis of structure, we not only present
several poems for analysis but alsc provide 2 diseram of a complex piece
of machinery and ask that students describe the purposes of the mechan-
ical components.

We have found that the diversity of topics e..courages the transference
of writing and thinking skills to essays assigned in other courses. After
doing a social studies assignment in English class, students are less likely
to ask their history tcachers if the next papers will be graded for form as
well as content. They know that good writing follows from clear and pre-
cise hinking.

The usc of thesc assigned topics makes possible a second innovation:
the opportunity to provide feedback on mental processing. When the
students prepare their fitst essay for each type of writing problem, the
teachers monitor their students’ performance in a workshop/conference
setting. Students write every day, and the teachers use most classes to
read the newest drafts. Because the teachers are familiar with the data in
cach assignment, they can not only make comments on the sentence
style, grammar, and general otganization; they can also respond to the
analytical processing in the essay. For instance, if a student has drawn a
faulty inference, the teacher can ask the youngster to explain the sequen-
tial steps used to anyze the data and then help the student re-analyze
the information correctly.

A side benefit of obsetving how students respond to thinking prob-
I :is a new approach for teaching how to correct errors in sentence me-
¢ .nics. One of the most common grammatical mistakes is to use the
pronoun ¢ or this to refer to a concept described in 2 prior noun clause.
Previously we had corrected this error by showing our students that the
pronoun referred too broadly to all or part ¢ 7 the last sentence. To rectify
the error we told our students to replace the pronoun with a word that
renames the antecedent concept. Now we not only teach the grammatical
concept of broad reference but also address the underlying difficulty of
abstractions by asking students to describe how they arrived at the faulty
statement. Thus we dcal wit the cause of the problem and not just its
symptoms.
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Another good example of how cognitive skills can prevent usage etrors
appears when we correct a student’s misuse of the verb #0 be. Our stu-
dents frequently write sentences in which the subject and complement
ate falsely coordinated (i.¢.,*‘Physically attractive women arc Mike's bad
points,”’ instead of ‘‘His infatuation with physically atttactive women is
Mike’s weakness.”’). Before we incorporated cognitive skills in the curric-
ulum, we prevented this error by mandating that students avoid the use
of #6 be as much as possible. Now we let them use linking verbs freely,
and when they write a sentence equating unlike things (as in our exam-
ple), we ask them to review with the teacher how they developed the
idea. They quickly recognize that they me.n ‘‘weakness” when the say
““bad points’’ and that women are not the character’s weakness but rath-
er his infatuation with them is. Using this process, we show them why
the verb 70 be is difficult to use, and we suggest the context in which it
can be used correctly. Most importantly, we enlarge their repertoire of
sentence styles rather than diminishing it, while, at the same time, im-
proving the quality of their thinking.

Our third innovation occurs in our .nstruction of tue editing process.
We place great emphasis on editing for two reasons. First we want our
students to learn to revise their own work and to outgrow the need for
writing conferences—to become independent writers. We also want our
students to become self-critical thinkers. Whereas the pre-writing lectures
and the writing conferences taught our students how to think about a
problem, our discussions about editing concentrate on teaching students
how to stand at a distance from their writing and think about thinking,
a skill called metacognition. Specifically, we teach our students how to
identify whether and how fully their thinking has served their writing.

We initially teach our students metacegnitive skills by showing them
how other writers’ thinking resulted in a particular essay structure. As
our students read and analyze model essays, they leatn why the particular
thinking processes are appropriate to that assignment. Moreover, later in
class discussions, the students evaluate different thinking strategies to de-
termine which one will be more successful under a given set of condi-
tions. Through this process the students leatn to be more self-conscious
and thus more effective in their planning.

We complement this critical editing process with a second technique.
Early in the course students receive an evaluation sheet of 33 questions
listed under four headings: organization, mechanics and grammar, con-
tent, and style. We review each of these questions with the students
when we teach the particular concept. Furthermore, every time students
prepate their final drafts they are expected to use the questions to review
their work, and when the teachers grade the essays, they also use the
evaluaiion sheet as a grading criterion. Thus, the application of these
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questions by both students and faculty reminds the students of their
writing goals and reinforces the desired impression that good wr'ting can
be achieved, not magically, but one step at time.

Those questions appearing under the organization and content head-
ings have proved to be especially effective in helping students recognize
sloppy thinking. These questions read as follows:

Organization

1. Does the paper have a cleatly defined introduction, middle, znd
conclusion?

2. Dces the introductoty paragraph contain 2 thesis statement that ex-
presses the central idea of the paper?

3. Is the thesis statement followed by a statement of organization that
signals how the pap « will be developed?

4. Does each body paragraph contain 2 single topic sentence which
$pgo)rts, cxplains, or otherwise reinforces the idea expressed in the

esis?

5. Does eac! sentence in each paragraph claborate on the topic sen-
tence of the parageaph?

6. Does the concluding paragraph begin with a restatement of the
thesis?

Content

1. Does the thesis statement effectively respond to the writing prob-
lem as presented?

2. Does cach paragraph provide appropriate supporting details, evi-
dence, and information in sufficient quantities to be effective?

3. Does each topic sentence serve as more than a label for a group of
similar sentences? Does evety topic sentence imaginatively and per-
ceptively show the relationships between the supporting details?

4. Does the introduction grab the reader’s attention and focus it on

the thesis?

5. Dogs the conclusion convey a sense of completeness, of loose ends

tied up?

These questions listed under the organizational heading remind stu-
dents that thinking involves sequential steps. Students quickly leatn that
factual evidence supports topic sentences and that topic sentences servs a
thesis. Similarly, the questions related to content evaluate the depth of

inking in an essay; they help 2 student distinguish between shallow
and insightful ideas. Together the two sets of questions hold students ac-
countable for their work and encourage them to be their own most se-
vere critic.
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Because this writing program is so time consuminy, it is a separate se-
mester course. We limit the discussion of literature to the second semes-
ter because we have found that the intensive aspect of the writing has
several advantages. First, the students incorporate new writing skills more
consistently into each paper. Because success in the program depends on
reaching competency in writing, we also find it possible to guarantee
higher minimum level of writing proficiency. Finally, the extensive time
commitment that the English department has made to composition wotk
rerainds the students of the importance that the school places on writing
and tninking skills.

Unfortunately, the program’s chief asset creates its greatest problem.
How does the average high school English teacher with a pupil load of
120 to 160 find time for a conference-based writing course? Here are
some suggestions. First of all, so that wotk load is shared, the school
should require each of its English faculty to teach this course. In schools
where teachers must teach more than one section of writing, the progtam
should be staggered so that sorne students take the course each semester.
Secondly, the administration should limit the class size to twenty or
twenty-five students. To be effective, this course demands that students
write daily; therefore, teachers can expect to correct 2 theme per student
cach wecek. Schools that have a large enrollment and have flexibility
might increase the size of literature classes to compensate for the small
writing sections. Thirdly, the faculty should plan on few: . writ.ug assign-
ments during the rest of the year.

Under these conditions a conference-based program can probably
work. Our experience has been that on the wotkshop days (class periods
when students revise their writing) most students have only a couple of
paragraphs prepared for a critique. The conferences tend to be short be-
cause the teacher knows the potential thinking/writing problems implicit
in each assignment and can quickly idsntify a student’s errors. Our
teachers have found that they develop a repertoire of questions appropri-
ate for each stage of the writing process; thetefote, they can help as
many as ten or twelve stulents in a period. During the waiting time the
other students wotk on their papers or work on some self-teaching gram-
mar cxercises that are also assigned each wezk.

By attacking writing problems through sequential thinking, we have
begun to show students that the composing process is not an occult art
but rather 2 praciical craft. They no longer see writing as 2 monumental
and intimidating endeavor; writing problems become manageable be-
causc the students know how to approach each task in the composing
process. At the same time the nature of the material and the emphasis
on thinking skills fosters the students’ self-image because they tecognize
that they have something intelligent to say and that exploring ideas can
be fun.
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THINKING ABOUT LEARNING:
AN ANARCHISTIC APPROACH
TO TEACHING PROBLEM SOLVING

by Jack Lochhead

Jack Lochhead maintains that scientific progress is not the result of sivict adber-
ence 10 a set of rigid Jogical procedures. Rather, ‘'good science is a search for
methods that bave the widest conceivable application. Good scientists do not fol-
Jow a prescribed method; they 'discover methods that work."'

However, when we teach students science we behave as if there were one prob-
lem-solving methodeiogy that all students should adopt. Lozhhead maintains that .
instruction of this kind prevents students from examining problem-solving options
and critically evaluating their own attempts at problem solution. Since science is
distinguished "'not by its method, but... by self-owareness of method," in effect
we are preventing students from practicing sctence when we insist that they use a
particsular problem-solving approach.

This chaprer is reprinted with permission frons The Joumnal of Learning Skills,
Winter 1982.

The author s Director of the Cognitive Development Project at the University of
Massachusetts, Amberst.

Most philosophets of science claim that science progresses because its
practitioners follow a set of logical procedures known as the scientific
method. They acknowledge that individual scientists lapse occasionally
from this stri~t discipline, but they sce these lapses as cither detrimental
to the progtess of science or at best lucky breaks which must eventually
be reexamined. There is considerable debate about the precise structural
details of the *‘scientific method"’, but few philosophers doubt it exists.

In his book Against Methow (1975), Feyerabend sees no such method.

... the idea of a fixed method, or a fixed theory of rationality, resis on too
naive a view of man and his social surroundings .. .. there is only one princi-

ple that can be defended under all circumstances and in all stages of human
development. It is the principle: anything goes. (pp. 27-28)

To Feyerabend ‘‘lapses’’ in scientific discipline are essential for *‘prog-
ress’”’. In addition to the standard techniques of logical argument, he
sces propaganda, thetoric and the exercise of raw power as tools which
the successful scientist must use to ‘‘advance’’ knowledge.

Support for the anarchist position can also be found by studying the
history of science. Kuhn (1962) has shown that new scientific theories of-
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ten cannot be logically evaluated within the context of the theories that
preceded them. Thus scientists who want to break new ground afford to
yestdct themselves to any arbitrary set of metkodological tachniques. The
only rule which can guide the sclection of a new technique is that it
work. A new method must first of all convince the investigator and sec-
ond be convincing to other scientists. Thus the good scientist does not
Jfollow a prescribed method, but on the contraty discovets methods that
work.

This view of science is not a rejection of all methodology in favor of
totally unstructured investigation. It simply states that scientists should
learn many methodologies and use each as a tool rather than as a reli-
gion. For Feyerabend, the practice of science is an art requiring the exer-
cise of many skills, rather than the methodical application of techniques.
The genius of the successful scientist is in the art of inventing and select-
ing appropriate tools.

By now the reader may well wonder what all this has to do with teach-
ing problem solving. Novice problem solvers scarcely need instruction in

*hy. According to Bloom and Broder (1950) they:

1. ... have great difficulty in ascertaining what they are required to
do.

2. ... (demonstrate a) lack of objectivity in dealing with problems.

3. ... secm to grope blindly towaid a solution. Their problem-solving

is characterized by feelings, hunches and guesses.
4. ... (have an) inability to complete a chain of reasoning.
5. ... lack necessary subject-matter knowledge. (pp. 38-39)

Clearly these students need to be taught a specific method for systematic
thought.

THE PROBLEM-SOLVING DILEMMA

But problems arise as soon as one tries to define 2 problem-solving
methodology that ought to be taught to all students. While experts can
agree on the merits of various special techniques (e.g. breaking problems
into parts, cxamining special cases, or making linear 2pproximations),
there is no consensus as to the best overall strategy. Some people advo-
cate starting cvery problem by drawing a picture, othets prefer a list of
known facts, still others demand a statement of goals. The choice be-
tween these general strategies seems (and is) arbitrary.

If we ignote the selection dilemma and, blessed with immaculate in-
sight, impose some procedure upon our students, then we face yet an-
other difficulty. Many students will stubbotaly ignore our advice; others
will follow it for a time before giving up. Unless we are willing to impose

r"'\

-®
175 is




severe grading penalities, few scem to benefit from our wisdom. A col-
league once required his students to lay out a complete solution plan be-
fore solving any problem. Durin’ the final exam he walked around the
room and noted that over half the class left blanl spaces before each so-
lution to be filled in as a final step. My experience has been similar. I
stert each semester with a strict policy on exactly what each solution must
include, but as the semester wears on the policy wears down. 1 always
feel guilty about letting students off the hook, but I never have the ener-
gy to impose the required discipline.

RESOLVING THE DILEMMA

Epistemological anarchism offers an explanation for both of the above
difficulties. Experts cannot agree on the best overall strategy because
there is none. Students, and teachers, will not conform to any one strate-
gy because to do so would be ineffective and unwise. Man’s special ge-
nius is not as the user of tools—virtually any life form! can do that; it is
as the inventor of tools. Scen from this perspective, drilling students in a
patticular methodology for problem solving actually denics them the op-
portunity to learn, because the key to problem solving lies in finding an
appropriate method. But then where ate we? The students described by
Bloom and Broder surely need t0 leatn something; they definitely lack
discipline and a sense of systematic method. What can be done to help
them?

An answer to the above questions lies in a more careful analysis of the
anarchist position. When Feyerabend states ‘‘anything goes’’ he only
tells pare of the tale. Science is distinguished from other endeavors not
by its method but rather by sclf-awareness of method. Scientists keep
track of bozh their conclusions and their methods. Feyerabend should
perhaps have said ‘‘anything goes provided one knows what onec is do-
ing."" Novice students, particularly poor ones, haven't the vaguest no-
tion of how they solve or fail to solve problems; and it is this single
weakness that makes learning almost impossible. They do not need to be
taught methods which they can only follow in a mindless fashion, rather
they need to be taught to think about whatever method they happen to
¢noose. A problem solver who reflects upon his method can learn from
mistakes and will make progress even when guided by faulty intuitions. I
should also point out a second necessary restriction on anarchism. In or-
der to keep track of one's method, one must apply it consistently. Many
low aptitude students view cach new situation as distinct from everything
else; they make no attempt to find methods that work in as many differ-
ent situations as possible. Good science is a search for methods thar have
the widest concetvable application.
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DEVELOPING AN AWARENESS OF
THOUGHT PROCESSES

Making students conscious of their own reasoning has long been a cen-
tral concern in educaticn. Dewey (1933) saw the fostering of reflective
thought as a key element in higher education. Today most courses in
problem solving stress the importance that awareness has in:

1. allowing students to be in ntrol of their own thoughts.

2. permitting students to refine cffective techniques and rye . inef-
fective ones.

The standard method for promoting such awareness is to present and dis-
cuss a varicty of problem-solving techniques. Several variants of this ap-
proach ase discussed by Hayes (1976), Larkin (1975), Norman (1977),
Rubinstein (1975), Schoenfe ! (1979) and Wickelgren (1974). While this
approach has often been etfective, it has rarely been anarchistic. Al-
though it does teach a diversity of approaches, it nonetheless specifies
the rules and acceptability of each. In so doing it does not develop as
full7 as it might the students’ skills in inventing and ecvaluating their
own strategies. The nced for this latter kind of training is perhaps great-
est among the low achieving students described by Bloom and Broder.
These students are unprepared for the sophistication of a course on com-
parative methodology because they have not yet learned to examine even
a single strategy.

In working with such students, there is 2 danger of assuming that, be-
causc they invent ineffective strategics, those strategics are not worthy of
cxamination. We may feel it necessary to first teach them a good strategy
and then show them how to examine it. This view is based on the erro-
ncous assumption that the process of invention may be separated from
the process of evaluation. It is only through constructing a strategy that
onc can become aware of the components to be examined; but it is only
through sclf-reflection on these components that one understands how to
construct them.

A *mic anarchist’s aroroach to teaching problem-solving would not
| show students how to suwve problems, but would instead force them to
| consider whatever solutions they chose to use. Such a process has been
' developed by Arthur Whimbey.? In his approach students are asked to
work in paits. They are given a scries of relatively casy problems which
they must work according to the following rules. For each problem one
student takes on the role of problem solver and the other the role of lis-
tener; they then switch roles for the subsequant problem. The problem
solver’s role is to read the problem aloud and to continue talking
throughout the entire solution process. The listener's role is to keep the
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problem solver talking and to continually probe for more detailed de-
scriptions of the problem solver’s thought process. A good listener will
ask for clarification of even the most trivial steps. These are often the
most difficult to explain, since they have become automatic and were
probably learned when we were too young to grasp their meaning. The
listener must no# solve the problem or give hints to the problem solver;
his function is solely to demand greater clarity.

The above process is described in greater detail in a problem solving
workbook (Whimbey and Lochhead, 1979) which includes a series of
simple preblems, cach accompanied by one or more solutions. These so-
lutions coitain an outline of key stcps; some ate verbatim transcrif. s
from a model problem solver’s thinking aloud protocol. However, the
solutions are not presented as optimal. In fact, students rcfc,r to ther

dy when their own methods fail. They are told that there is noth..._
special about the book’s solutions; any proccdurc is equally good prov1d
ed it works and provided they understand why it works.

Solving problems according to Whimbey’s rules is a demanding and
rewarding task even for college faculty. Few of us have ever been con-
scious of our own thinking at the level of detail this exercise demands.
Yet the method has also proved useful for high school remedial pre-
grams. Because this material meets the needs of so divergent a popul
tion, I feel it .. tapping important fundamental skills. Furthermore the
approach demonstrates the power of appropriately contrclled anarchy. By
allowing each student to find his own way, all students can leatn effec-
tively, even when there is 2 wide range of talent.

I would now like to contrast the structure and the anarchy in Whim-
bey’s approach. Problems in the workbook ate simple and they have one
right answer. The role of each student is well-defined and it is important
for the teacher to insist that all participants adhere to their roles. Stu-
dents are sometimes asked to hand in a written record of their thoughts
while wortking a problem. In many cases this exercise does not produce
acceptable results until students have been threatened with grading pen-
alties. But within the variety of solution methods students produce, any-
thing goes. The only criteria imposed on a solution are that it wotk and
that it can be explained. Teachers must resist the temptation to show off
by demonstrating a ‘‘better’ method. This display can only curb the
student’s confidence; it discourages inventions, risk-tzking and self re-
flection, while promoting only imitation.

Although the Whimbey method does not teach 2 methed for solving
problems, it does stress certain attitudes. These include:

1. a faith in persistent systematic analysis
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2. concem for accuracy

3. the patience to employ a step-by-step procedure

4. avoidance of wild guessing

5. a determination to remain actively involved with the problem.

It is these general characteristics that describe the differences between
good and poor problem solvers, not knowledge of some list of tech-
niques.

The approach described above can be applied to almost any of the
conventional disciplines. Introductory physics is one example. I have
found that by using appropriately selected problems, it is possible to
move students through physics with very little direct instruction on how
to wotk problems. Traditional physics exercises can be used, but they are
improved by the following changes. Most textbook problems stress the
algebraic or formula-related perspective on physics. To the expert such
problems also suggest graphical, pictotial and even verbal images. Unfor-
tunatcly, as Perry (1968) has shown, undergraduates tend to see things
only as they are presented, and they have great diificulty translating be-
tween different perspectives. It is therefore highly instructive to give stu-
dents problems that require translation between different representa-
tions,? for example, 2 problem with an algebraic stacement that requests
a graphical answer. Thi< mixing of traditional modes is highly chaileng-
ing and helps students v iderstand the role of symboiization in their own
thought processes.

In making students, and ourselves, mote conscious of how symboliza-
tion schemes affect our thinking, we also open up the possibility of
pushing anarchism one step further. Why restrict students to the symbol-
ization conventions of the past? Why not allow them to expetiment with
their cwn idivsyncratic systems? Faced with the image of Babel my own
interest in anarchism wanes, but therc are specific instances where the
idea does wotk. Pethaps the most striking exc vle concetns angular mo-
tion. The cusrent fashion in physics is to use axial vectors to represent
torques and angular velocities. This use of vectors is conceptually quite
different from their use in representing linear velocities, bu* students fail
to notice the distinction (and we usually do a terrible job of pointing it
out to them). I have found it useful to ask students how they would rep-
resent the o [.ntation of a planz in three dimensional space. Their an-
swers rately involve axial vectors, but the exetcise of considering the diffi-
calties involved in creating such a representation allows them ¢
appreciate the axial system when it is presented to them.

Another application of anarchism to the physics classroom concerns
the construction of formulas. Clement, Lochhead and Soloway (1979)
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have shown thac science students have great difficuity in translating En-
glish statements into mathematics. For this reason, I do not give students
the formulas of physics. Rather I ask them to construct these formulas
out of what they already know. For example, one question I have used is
the following:
An object that is high off the ioor has potentially recoverable energy that
can be obtained by dropping it That energy is related to the height off the

floor, the strength of gravity, a 1 the mass of the okject. Write a formula that is
consistent with this information.

There ate an infinite number of possibie answers, and the students learn
a great deal by considering the alternatives. In grading these problems I
allow any answer that is consistent with the English statement, whether
or not it is “‘coriect’”’ physics. Even after the students do learn the *‘cor-
rect’” formula an element of anarchy remains. Students from my coursse
ate as likely to use E = ghm as the more conveational E = mgh.

These last two examples are helpful in demonstrating the advantages
of epistemological anarchism. By taking the position ‘‘anything goes™,
onc is freed from the blinders imposed by our methodologival habits.
This is particularly important in teaching, whete we are often blind to
the students’ difficulty because we ate unavrare of the peruliarities of a
system in which we are too thoroughly enmeshed. Of course, after we
study alternatives we ate always free to return to the old system; but we
do so by choice and with greater understandiny.

EVALUATION

Because the above approach is relatively new, there is no objective evi-
dence for its effectiveness. Students and faculty often make strong state-
meants in its support, but data from large statistically meaningful samples
has not yet been gathered. However, tbe method shares much in com-
mon with the Guided Design* system developed by Charles Wales. A re-
cent review of Guided Design (Wales, 1979) shows that a single course
can have measurable impact on college students’ four year grade point
average. A much greater impact would likely be possible from a series of
these courses.

CONCLUSION

Although the tenets of epistemological anarchism may at fi-st seem
absurd, Dasticularly as applied to the low achieving student, they are
both reasonable and practical. Feyerabend claims that the key to scientif-
ic progress has not been adherence to a well defin.d methodology. This
paper suggests that students can be taught to become cffective problen.
solvers without being programmed to execute specific problem-solving
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techniques. If this view is correct, the key to successful problem solving
lies not so much in the mastery of techniques as in the art of inventing
and selecting appropriate strategies.

NOTES
! I may for example consider myself to be merely the tool of a virus.

* Arthur Whithhey is not to my knowledge an anarchist. His approach devel-
oped out of his experience as a teacher, not from theoretical musings.

3 Excellent work in this area has been done by George S. Monk.

* Guided Design was not developed from anarchist principles and many of its
advocates would take strong exception to the views zxpressed in this paper.

$ Larkin (1978) provides empirical evidence for thic conclusion. Her analysis of
the problem-sofving protocols of both e.perts and novices shows clear differ-
ences i ) the ability to select strategies.
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HOLISTIC THINKING SKILLS
INSTRUCTION: AN INTERDISCIPLINARY
APPROACH TO IMPROVING
INTELLECTUAL PERFORMANCE

by William A. Sadler, Jr.

William A. Sadler, Jr., dizcusses a holistic approach to learning that combines the
teaching of analytical thinking with communication to improve studenis’ intellectual
skills. The program, cwhich is in use at Bloomfield Coliege, in New Jersey, and at Paul
Robeson High School, in Chicago, integrates analytical shills instruction into every
content course in the program; further, skills acquired in one course are reinforced in
another—across such different academic disciplines as the bumanities and the
sciences, .

Like Arthur Whimbey, Sadler views intelligence as a set of identifiable bebaviors,
and sets about finding ways t0 help siidents apply analysic ard problem-solving s4ills
%0 their academic tasks.

The author is Dean of the College of Arts and Sciences at Lock Haven University,
Pennsylvania.

A pumber of cognitive development programs emphasize teaching
from a taxonomy of thinking skills. While such taxonomies may be help-
ful in diagnosis, intetventions are likely to be more successful if they are
holistic. As Archur Whimbey har suggested, teaching thinking is like
teaching a sport: the teacher is a coach, modeling actions, calling stu-
dents’ attention to effective and ineffective strategics. The tennis coach
knows that a2 new player must get the feel of the entire action in swing-
ing a tennis racket; attempting to help the player string together a series
o7 component behaviors comprising tne swing will not get the ball over
tae pet. Similarly, instruction in thinking skills is most effective if it is
hoiistic, combining analytical thinking practice with communication to
improve students’ general intellectual abilities.

Such a program is in use at Bloomfield College, in New Jersey, and at
Paul Robeson High and Middle School, in Chicago. First developed by
my colleagues and me as a two-year core freshman program at Bloom-
field College, and later extended for four years, the program has been
adajyted for middle through high school use at the Robeson school. At
both sites, the program focuses upon developing cognitive skills. These
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include basic processes of reading, writing, and computation for many
students; but the major skills aimed for are those of analytical thinking
and communication. Whether in math, natural science, social science,
humanities, career planning, or human development classes, students are
directed toward the improvement of communication and analytical
thinking skills. Analytical skills leatned in one course, such » hupan-
ities, are reinforced in others, such as science. Thus, these skills have a
better chance of becoming a permanent part of a student’s behavioral
repertoire. We chose these two cognitive skills because we believe they
are of fundamental importance to our students’ successful achievement
in both their college and later careers.

With these two skills as primary goals, a new, more difficult problem
arose. What does analytical thit.’ "ag mean? Teachers in the sciences were
more comfortabie with the concept of analysis than were those in the hu-
manities; the latter had to develop thei: own definition and model for
teaching analytical thinking. After several years of uying to teach it,
most program teachers concluded that we were telking about reading
and solving p.cblems intelligently. But had we reduced program classes
to a basic, remedial level? Reading physics, Freud, Orwell, and Kafka in
required program courses (as our Bloomfield College students did) hard-
ly seemed remedial. Then what were we doing? Regardless of discipline,
our common aim was to improve students’ intellectual performance—to
help them read with mere intelligence and understanding. But what
does that involve?

As a first step in improving students’ analytical abilities, we had to
specify our understanding of intelligence in terms of behaviors that could
be identified, taught, and assessed. We came to see intelligence, at least
in terms of our coursé aims, as a complex set of behaviors, involving at-
tention, selection, analysis (breaking something down into constituent
parts), formulating an idea, testing it (with experience and logic). and
applying it (in a practical way or through an enlargement of understand-
ing). In effect, we were constructing 2 model of analytical, problem-solv-
ing intelligen.e, similar to that undetlying IQ and Scholastic Aptitude
Tests.

We learned three important lessons from implementing a skills-orient-
ed learning program at the college level. First, it is crucial to articulate 2
set of primary goals, such as the development of basic and higher-level
cognitive skills. Second, it is essentiai to specify these goals preciscly, so
that teachers can tailor instruction and assigaments to meet these goals,
and monitor students’ and their own progtess in attaining them. In oth-
er words, we needed to know exactly what we wanted stt dents to do and
then to make that objective clear to them. Third—also a principle—ped-
agogy is more important than content. As Kierkegaard put it,
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the sow is more important than the whar. Until teachers assimilate that
principle, they will find teaching skills an unsatisfying, nearly impossible
task.

PROGRAM IMPLEMENTATION: HOW TO DO IT

How is such a program set in motion? Most teachers found that stu-
dents had trouble getting th- main point of written material. To help
them develop both communication azq analytical skiils, we decided our
first target would be to requizz them to get the point. Our search for
suitable materials lasted several years; ir fact it is continuing. One of the
books that worked for us at Bloomfield College was a collection of short
essays in natural science by Steven Gould, Er 2r Since Darwin. Most of its
chapters are tightly structured arguments that explode previous assump-
tions through careful reasoning and evidence. Students are assigned a
chapter and then asked to compose an essay on their own, ofteq in class,
to demonstrate that they got the point. They can state it in their own
woids, and they can cite evidence from the chapter supporting their
idea. When we first used this method, two grades wete possible: Yes ot
No. Students either got the point or they did not. Most received 2 No on
their first few papers. After several attempts teachers began asking, ““Can
IgiveaNo +? A Yes —?"".

Eventvally we reverted to letter grades. But the lesson had been
learned effectively by both teack.:rs and students. An author had com-
municated a message; students could take definite, teachable steps to re-
ceive that message. But the most important aspect was that students had
to take those steps on their own, receiving feedback after they had first
tried without help to get the message.

This_ kind of experience confirmed another principle for us: to make
students work on ¢heir own. It was a particularly hard lesson to learn.
Most teachers have developed an inclination to help students through
material with lectures, supplemental readings, recitation sections, ill:s-
trations, outlines, and other teaching aids. At Bloomfield Cutlege and
Paul Robeson High, the faculty has learaed to resist that inclination.
Studeats are forced to ask their own questions in order to analyze and
understand the matetial. Studen’s need to learn to question the maters-
al, because the questioning process is basic to intelligent understanding.
Once they learn to question, to catry on a dialogue with the material,
they are well on the way to cc rprehension.

That phase has some cost factors, however; it requires much feedback.
In one course, our workload amounted to 27 papers per student per se-
mester, or 54 papers per student per year. In other words, a social science
or humac.ities teacher with a class of 20 grades ove: 1,000 papers each
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yeat for one class. Science ciasses developed their own version of this ac-
tive principle. Using this *‘discovery method’’ students do experiments,
form their hypotheses, and test them against experience and logic.
Teachers act as tesousce persons, consultants, and feedback experts. Math
and human development courses use a similar model.

Wherever this =pproach is used, te-chers ate more like coaches, elicit-
ing improved petformance, rather than being didactic imparters of infor-
mation. Coaching has become 2 model for many of us who are pursuing
the task of improving cognitive skills.

We discovered that an effective educaticnal program must focus on
students in the process of { developing competencies. That is, we needed
to create an environment that not on'; reinforced generic skills but also
permitted a cleatly delineated dcvclopmtntal model to operate. Whatev-
er their placement in the program then, students follow a sequential
learning pattern. One step lcads to another; students must demonstrate
a satisfactory dcgrcc of mastery with each step before progressing to an-
other part of the program. This results in a more complex analysis of ar-
guments and then in the more demanding task of applying one major
idea o another in doing a comparative assessment. By the tims students
finish the program, they have demonnstrated their capacity to follow a
book-length argument in discussions and papers; they can also apply a
set of major ideas (such as Freud’s notion of internal conflict) to a his-
torical event (such as the Salem witch trials). In science, students move
from simple experiments determining the properties of space to calcula-
tions about the movements and phases of stars.

Here again the analogy with sports is appropriate. The teaching of
skills works when a carefully structured series of actions builds upon each
other. A beginning or intermediate skier does not start on a tough expert
trail. But in high school and college classes something like that mav hap-
pen. Consider the common general education course in Western civiliza-
tion given to college freshmen. Such a course often proposes to provide
students with information about history, to help them understand and
critique both historical events and major ideas, compate the values of
one peison or era with another, and use these insights to prepate for
both careers and life. The kinds of cognitive skills needed for such a task,
not to mention the requisite level of maturity, far exceed the developed
capacities of most stucents. Educational programs often push too much
on stadents too soon, forcing them into sutvival straiegies rather than
fostering growth. In teaching skiing, for exaraple, if students want to use
advanced trails with expertise and enjoyment, they must first learn the
necessary mancuvers and be able to integrate them easily in a variety of
challeaging cituations. The same princizle applies when teaching intel-
lectual skills.
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By trying to teach cognitive skills effectively, we learned from our ex-
perience, which was later clarified through reading about human devei-
opment. These ideas can lead to some fundamental policies. Underlying
these policiec are some basic assumptions that should be mzdc explicit:
(1) intclligence is a complex of skills that can be developed; (2) a focus
on student activity, especially questioning and a verbalization of think-
ing, is an important method to develop intelligence; (3) the provision of
regular, appropriate feedback is equally important; (4) the use of a se-
quential learning pattern that requires mastery at each stage promotes
this development; (5) an envitonment that is conducive to cognitive de-
velopment and promotes student/teacher interaction is most desirable;
and (6) teachers need training to provide this kind of instruction effec-
tively. These assumptions have been articulated into the following poli-
cies that we believe to be most important:

® Develop a clear, consistent. focus on cognitive development.

¢ Identify specific objectives so that both teachers and students know
what is expected.

® Determine the levels aud abilities of students and keep 2 close
watch on their progress.

® Make students leatn to question the material.

® Deve'vp a sequential learning pattern that starts with what stu-
dent need to learn first jn order to move toward the stated
objective.

® Require students to demonstrate a mastery of each behavior before
allowing them to move to more advanced tasks.

® Construct active learning experiences that require students to de-
velop and test thair competencies.

® Provide regular, careful, sensitive feedback so that students have a
good idea about what they are doing right as well as what they
need to cotrect.

¢ Consuruct an environment that constantly reinforces cognitive de-
velopment, promotes student initiative and faculty/student inter-
action, and provides support, encouragement, and rewards for
both faculty and students.

Strong faculty involvement made the program possible. Although the
program is completely interdisciplinary, courses are broken down accord-
ing to general academic divisions. Faculty responsible for a course meet
together on a regular weekly basis, not only for course planning and
monitoring, but also for teacher training. Teachets share critical incidents
with the group regulatly. All classes are obsetved; neatly everyone has a

187




cl.;s taped, which is then obsetved with several other teachets, who help
select portions to be shown to the entire faculty group for analysis and
discussion. Consultants have been used to provide specific instruction on
new methods; and faculty have learned from them to continue to in-
struct and coach themselves. Most teachers attend ediucarional confer-
ences on a variety of issues. Faculty ccntinue to read about human devel-
opment, learning, and ducation—topics that most had not explored
catlier. In short, the discovery method has been applied to the develop-
ment of the faculty as educators. What sustains the process s the emer-
gent, closely knit groups of teachers. What threatens the teamwork prin-
ciple is the tendency to break from the group and revert to covering
content. One way to prevent that i, to establish some criteria by which
faculty can assess their own development; the best context for this is a
supportive group, which helps individuals in self-assessment and growth.

What kind of results can be expected from this program? Perhaps the
first indication is a change within faculty. There is often a notable rise in
morale, a recovery of a sense of excitemest that comes from meaningful
interaction and mutual learning with peers. This leads to a heightened
sease of collegiality. A danger hers is that if only one group has formed
to teach skills, it may become a clique. If there is an overall attempt to
redefine learning in terms of cognitive development, however, then
there is the possibility for a sense of shared purpose among tacuity, ad-
ministration, and s:udents. Another result is the undeniable improve-
ment in students. They develop competencies; they learn to deal more
effectively with increasingly difficult material; they question mere and
become more curious; their grades improve; they realize, often for :he
first time, that teachers care about them and want to help them develop.
For faculty, there is the recovery of a sense of mission for higher educa-
tion. Indeed, this educational expeiience is liberating for students and
faculty, and it setves real needs.
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COGNITIVE MODIFIABILITY IN
ADOLESCENCE: COGNI'i.VE STRUCTURE
AND THE EFFECTS OF INTERVENTION

by Reuven Feuerstein, Ronald Miller, Mildred B. Hoffman,
Ya’acov Rand, Yael Mintzker, and Mogens Reimer Jenscn

Reuven Feuerstein and his colleagues focus on the learning abilities of culturally
deprived adolescents. Their definition of deprivation does not connote culturally
different, but rather the learners’ inabiity to learn from their environment. Ac-
cording to Feuerstein, this inability stems from an early, deprived Mediated Learn.
ing Expzrience.

Feuerstein has designed an intervention program, Instrumental Enrichment (IE),
t0 address the needs of adolescents with such environmentally induced learning
disabilities. The IE system, first developed in Israel and now in use in the United
States, is @ set of content-free exercises intended to imbrove these students’ intel-
lectual functioning. I this chapter, Feuezstein and bis colleagues provide examples
of IE exercises and discuss how the exercises are incorporuted into a structured me-
«.ated learning experience. Finally, they present data on Instrumental Enrich-
ment's effects on various cognitive and intelligence measures.

This chapter is reprinted with permission from The Journal of Special Education
(Summer 1981): 269-87. Copyright © 1986 The Journal of Special Education.

Difficulties in learning occur at many levels and range fromn very spe-
cific to more generalized problems, as the conditions we call learning dis-
ability and mental retardation, respectively, tend to suggest. Perhaps the
most pervasive problem confronted by education is the difficulty for
some in learning to leatn, whether in a narrow field or in the broader
sense of a reduced ability to adapt to novel events and situations.

Increasing numbers of children who experience difficulties in leatning
are being called learning disabled. Presumably the ability, or some part
of it, that facilitates learning in sc called normal individuals is absent or
deficient in the learning-disabled person. In this sense, special education
meapns education for special or disabled people. This approach to the
problem of the nonlearner or low-functioning individual has been criti-
cized (for example, see Dunn [2]) because it places the locus of the prob-
lem within the individual. In other words, it is not the individual’s pet-
formance that is low; rather, it is his/her competence to learn that is
impaired. It has been suggested that learning disability might be more
appropriately called teaching disability. Clearly, the implication is that
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we require special kinds of educution for children with learning difficul-
ties. The locus of the problem does not lie with the child; it lies with the
teacher who is unable to impart learning to the child.

The problem with both of these approaches is that although they both
contain elements of truth, neither includes the whole truth. A more
plausible explanation may emerge if the two approaches are combined or
reconciled to include and account for both sides of the coin. The first
stcp in this direction is the recognition that learning, or at least some
patt of it, is a product of the interaction between the teacher and learn-
cr. If so, a disability may reside in the nature of the interaction. A sec-
ond and related step is to distinguish between the phenomenon of learn-
ing (or nonlearning) and the learner. Consequently, it is not the learner
who is special but his condition or state. In similar vein, a distinction
may be drawn between the teacher 2nd the curriculum; that is, it is not
necessatily the teacher who is disabled but the curriculum that is dis-
abling under certain circumstances. Thus, what is required is 2 special
kind of educational curriculum to satisfy the needs of a special kind of
nonlearning phenomenon. In the sections that foliow an attempt is
mz «¢ to develop these points. The ctiology of low cognitive performance
is discussed and the nature of the nonlearnin,; phenomenon is described.
This is followed by a brief description of an intervention program de-
signed to reverse low cognitive performance and some relevant empirical

findings.
MEDIATED LEARNING EXPERIENCE

Our conzen: in the field of educational intetvention has been directed
not to special children but to an understanding of and remedy for a syn-
drome th.t we refer to as cultural deprivation. By this term we do not fe-
fer to an individual from a culture that is deprived oz depriving but rath-
er to an individual deprived of his/her own culture, whasever that
culture may be. Defined operationally, cultural deprivation refers to a
state of low modifiability; that is, an inability or reduced ability to learn
by direct exposute to envitonmental events. This condition finds expres-
sion its pror cognitive performance. Unlike the phenomenon of cultural
difference, however, cultural deprivation is exemplified not by failure in
certain restricted ficlds of knowledge because of a lack of familiaity, bue
by a generalized reduced propensity to learn and become modified even
under apparently conducive learning conditions. In order to undesstand
and subsequently reverse the syndrorae of cultural deprivation, it is nec-
essaty to consider the etiology of low cognitive perfotmance and inade
quate cognitive modifiability.

We argue that ' ian intelligence is an expression of two distinct
kinds of learning. As with learning in other living organisms, human
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leatning may occur as a result of direct exposure to the environment.
Most psychological theories, such as the stimulus-response learning the-
ory and the stimulus-organism-responsc ngctlan approach are con-
cerned with how the individual learns in reaction to or in interaction
with the environment of objects and cvents. In addition to this universal
kind of learning, we maintain that human learning involves a qualita-
tively difierent kind of leatning with respect to its end product. Learning
how to learn (or, in our terms, cognitive modifiability) is a direct func-
tion of what we refer to as Mediated Learning Experience (MLE). In con-
trast to learning by direct exposure, mediated learning occurs when a
mediator interposes himself between the learner and the environment
and interprets the world to the learner. Thus MLE is not necessarily syn-
onymous with social interaction. The issue is not whether the individual
receives stimulus information from inanimate or animate sources but the
kind of information that is received. The essence of a mediated interac-
tion is that in the process of mcdiating information, 2 transformation oc-
curs that facilitates the transmission of meaning not inherent in the raw
stimulus or sensory information unpmgmg on the organism. Typically
mother-infant ‘interactions abound witu instances of mediated learning.
For example, the mother selects certain stimuli for presentation and ig-
nores others. She frames, filters, schedules, and provides a seqaence for
the stimuli presented. She attributes specific meanings to objects and
events. Thus, temporal, spatial, causal, and other relationships not in-
herent cither in the objects or in the child's actions are mediated by the
mother and other significant caretaking figures. In addition to transmit-
ting all kinds of specific information that is simply not available via di-
rect exposure, such as a knowledge of the past, mediated learning pro-
vides the kind of experience necessary for the building of cognitive
structure.

It would appear that the need to impose order on the world, and the
cognitive tools requited to achieve this, are not readily available from ei-
ther environmental or constitutional sources. Instead, it is that collective
human activity that is refetred to as culture that elicits the need and pro-
vides the tools for the imposition of order and understanding on the
world. In its broadest sense, MLE may be understood as the psychological
component of cultural transmission. The univursal phenomenon of cul-
tural transmission from generation to generation has tended to be taken
for granted by psychologists (a noteworthy exception is Bruner [1]), not
only with respect to the psychological processes involved but also with re-
spect to their psychological products. Apart from their specific contents,
different cultures all provide a structure within which the direct exposure
to and experience of objects and events may be organized, interpretea,
and understood. Appteciation of the past and anticipation of the future




are cultural imperatives that render the human organism adaptable by
invoking representational processes that enable the individual o project
himself beyond the immediate world of direct observation and action.
Although language is a powerful medium for cultural transmission, MLE
may be provided in modalities other than language; fusthermore, not all
language use has a necessary mediating function. The defining character-
istics of MLE are (a) 2n intention, not necessatily conscious, on the part
of th~ mediator to interpret to the child the experienced world and (b)
to transcend the experience and the needs of the immediate here and
pow by the mediated learning. The language of instruction and the level
of technological sophistication of a given culture are not determinants of
effective mediated learning. Whether a child learns to construct a canoe
or a transistor radio, he/she must simultaneously learn to plan ahead,
employ appropriate strategies, understand how the parts are related to
the whole, draw logical inferences, and so on. Over and above the specif-
ic contents of any task or skill, whether writing 2 computer program or
tracking an animal, information must be organized, operations per-
formed, and an entire set of complex activities integrated into a purpose-
ful and meaningful system of action. Thus, MLE may be understood as
the transmission of universal cognitive structures by the initiated to the
uninitiated and immature membess of society. It is the acquisitior of
structure that renders the individual adaptable or modifiable.

ETIOLOGY OF LOW COGNITIVE PERFORMANCE AND MLE

The significance of the MLE concept as 2 crucial component of the de-
velopment of intelligence becomes evident when the relation berween it
and learning by direct exposure is considered. We conterd that the more
and the earlier an individual is provided with MLEs, the greater will be
his/her ability to benefit from disect exposure. Therefore, culturally de-
prived individuals (that is, individuals deprived of MLE) have difficulty
in learning because they lack the cognitive structures that serve to con-
nect, organize, integrate, and relate stimulus information. In short, such
inaividuals do not have the cognitive equipment with which to adapt to
new and novel events in 2 manner that would deepen their v..derstand-
ing and render them increasingly modifiable.

In addition to the MLE emphasis oa the structural components of
mental activity, it also has important etiological implications. Low cogni-
tive performance is usually attributed to either environmental or consti-
tutional factors. Arguments supporting socioeconomic factors such as
poverty, class, and education are intended to counter claims that the ba-
sis of low cognitive performance is either of a genetic or cogenital nature.
In terms of MLE theory, neither environmental nor constitutional factors
may be regarded as ditect causal factors that inevitably produce low cog-
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nitive performance. The direct or proximal etiology of low performance
is 2 lack of MLE. Genetic, socioeconomic, and environmental conditions
ate only indirectly implicated in the sense of being &%sta/ factors that
may, but do not necessarily, trigger conditions that impede the provision
of MLE. Thus, sensory and organic impairments of various kinds as well
as psychological conditions may render an individual less receptive to
MLE. Alternatively, various social and psychological conditions such as
poverty or emotional disturbance may prevent the mediator from provid-
ing adequate MLE. Whatever the distal condition that results in low cog-
nitive performance, the proximal or necessary condition is inadequate
MLE. The educational implications of conceptualizing the etiology of
low cognitive performance in the above way are of both theoretical and
practical importance. By locating the cause of low cognitive performance
in either the socioeconomic conditions of the students’ patents or in gen-
etic/organic disorders, or even in developmental disorders that may arise
during critical periuds in the preschool years, the educator is confronted
with conditions over which he/she has no control. If, however, low cog-
nitive performance is directly attributable to a lack of MLE, irrespective
of any associated distal conditions, then the problem falls squarely with-
in the educator’s domain. Furthermore, and of even more fundamental
significance, there is no reason to believe that the syndrome of cultural
deprivation—as reflected in low cognitive performance—is an irreversible
or immutable condition. Although it must be acknowledged that certain
extreme distal conditions may set practical limits to both the provision
and reception of MLE, in principle a state of low cognitive petformance
may be reversed by the provision of appropriate MLE. The point that
must be emphasized is that this theoty of cognitive modifiability does
not necessarily imply that there are no limits to an individual’s cognitive
functioning. What the educator may extract from the theoty is that there
are no preconcesved limits, and that the extent of cognitive modifiability
is a function of the investment the educator is willing or able to make.
In practical terms this means that the responsibility for educational deci-
sions must be returned to the educator. Although psychologists, sociolo-
gists, and medical practitioners may provide information concerning
manifest performance levels, organic conditions, and socioeconomic con-
ditions, all of which may help in indicating the extent and nature of the
investment required, it is the educator who is responsible for teaching
aad who must decide whether or not to make the investment.

COGNITIVE MODIFIABILITY

From an educational perspective, the explanatory value of any psycho-
logical theoty is a function of its power to serve as a blueprint for cogni-
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tive change. A theoty of cognitive modifiability that describes the phe-
nomenon ¢ low cognitive performance and explains its etiology must
also incorpoi.ie the two additional and related components of assess-
ment and intervention if it is to have any real significance for education.
Within the context of cognitive modifiability the goal of both assessment
and intervention is the production of meaningful structural cognitive
change. In the assessment situation, the purpose is not to produce long-
term changes but to assess the potential of the individual's structural
modifiability and to diagnose any specific difficulties that individual may
encounter in the process. The goal of intetvention is to bring about long-
term changes of a kind that will render the individual modifiable. In
terms of our definition of the syndrome of cultural deprivation, interven-
tion must be directed at the production of structural changes that will
transform the individual into an autonomous learner. The term structure
is not lightly employed, and neither are the implications for intervention
minimized or overlooked. The essence of a structural change is that its
effects should show an increment over time, as opposed to the simple ac-
cumulation of specific information that is subject to a gradual process of
fading, forgetting, or extinction.

Given, on the one hand, an etiology based on a lack of MLE and, on
the other hand, a goal of producing structural changes, intervention pro-
cedures must be designed to provide a link in the causal chain of events.
Clearly, intervention must take the form of providing the kinds of MLEs
that for a host of reasons the individual has missed. But in addition, in-
tervention must be directed at those cognitive processes whose malfunc-
tion or failure to function adequately have prevented the construction of
requisite structure by the low-performing individual. Thus, intervention
procedures must be developed with the goal of correcting deficient cog-
nitive functions in order to produce changes in the cognitive structure.
The point should be made, [however,] that cognitive structures cannot
simply be implanted directly by training or intervention. The focus of in-
tervention, in terms of our approach, is to provide the individual with
the functional prerequisites that will enable him/her to construct the
cognitive structures that will enhance modifiability—that is, learning
through direct exposure to impinging stimuli.

INTERVENTION: INSTRUMENTAL ENRICHMENT

To meet the above requirements, ar: intervention program called In-
strumental Enrichment has been designed primarily for use with cultur-
ally deprived young adolescents. The program is intended as 2 phase-spe-
cific substitute for MLE. Traditionally, adolescence has not been the
focus of cognitive intervention efforts, although it is typically the period
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at which low cognitive performance can no longer be ignored or glossed
over by cither the educational authorities or the individuals concerned.
In the present forum, a complete description of the program, didactic
methods, and supporting theory and research is not possible (see Feuer-
stein, and others [4]. For the present pusposes, the more salient theoreti-
cal and conceptual characteristics of the program are emphasized, while
those reflecting technique and classroom application will not be dis-
cussed. The program consists of 15 insttuments containing pencil-and-
paper excrcises as follows: Otganization of Dots; Analytic Perception;
Orientation in Space I, II, and III; Comparisons; Categorization; Instruc-
tions; Family Relations; Illustrations; Numerical Progressions; Temporal
Relations; Stencil Design; and Transitive Relations and Syllogisms. The
program is integrated into the regular school curriculum and extends
over a 2- to 3-year pcnod with 2 minimum of three sessions per week
devoted to work on the instruments. While the names of the individual
instrumears indicate the dimensions of the program, in another sense
the program is inteided to be content-free.

The term content-free is intended to convey that the contents of any
particular excrcise ate merely a vehicle, or instrument, to achieve the
overall goals of the program. The major goal of Instrumental Enrichment
is to enhance the cognitive modifiability of the individual, and this is
achieved by the implementation of six subgoals as follows:

(a) The correction of deficient cognitive functions;

(b) The teaching of specific concepts, opeiations, and vocabulaty re-
quired by the Instrumental Enrichment exercises;

(c) The development of an intrinsic need for adequate cognitive func-
tioning and the spontaneous use of operational thinking by the
production of crystallized schema and habit formation;

(d) The production of insight and understanding of one’s own
thought processes, in particular those processes that produce suc-
cess and ate responsible for failure;

(e) The production of task-intrinsic motivation that is reinforced by
the meaning of the program in a broader social context; and

(f) A change in orientation towards oneself from passive recipient and
reproducer to active generator of information.

Although the achievement of all the subgoals of the program depend
on an active interaction between the three elements of student, teacher,
and instruments, subgoals (b) and (d) rely heavily on the teacher’s con-
tribution. The remaining subgoals are achieved by the nature of the in-
struments themselves with the exception of the last subgoal, which is a
product of all the others together. In general, each insttument focuses on




a particular or small set of deficient functions, while incorporating most
of them in a more diffuse fashion. Depending on the nature of the in-
sttument and the students involved, specific contents may have to be
taught and different kinds of insight and understanding encouraged and
clicited. The excrcises are designed to capture the interest of the students
and to enhance task-intrinsic motivation by being graded it difficulty
and balanced with respect to the effort required and challenge present-
cd. Constant repetition is used to achieve crystallization and automatiza-
tion of schema, not by monotonously repeating the same task but by
holding constant the same principle while vatying the kinds of exercises
and applications. In this way schema become more fluid as well as more
spontancous.

ILLUSTRATION: ORGANIZATION OF DOTS
AND SYLLOGISMS

The actual implementation of the subgoals may be illustrated with ref-
erence to two instruments, Orgaiization of Dots and Syllogisms, the first
and last instruments, respectively. Examples from these instruments are
provided in Figures 1 and 2. Organization of Dots is 2 nonverbal instru-
ment in which the task throughout is to organize an amorphous cloud of
dots by projecting into it the virtual relationships (that 1s, relationships
that 2fe potential but not yet actualized) requited for the idertification
of a given standard figure. The student has to join the dots pertaining to
the model figure while bearing in mind that the orientation of the mod-
¢l may change and that one form may be superimposed on the other.
The logico-verbal reasoning tasks in Syllogisms involve the application of
set theory to the understanding and solution of cyllogistas. Although ap-
patently very different in nature, both insttuments remediate similar de-
ficient functions, albeit at a different level. Organization of Dots focuses
primarily on the difficulty in projecting virtual relations. Thus the stu-
dent must project onto a random set of dots a structure of relationships
that matches a given model. In the case of Syllogisms, although the fo-
cus is on formal operations, relations must be imposed on 2 set of ele-
meuts according to 2 model—not a concrete form but an abstract logical
model. In a broad sense, then, both instruments deal wit.* the need to
impose order on the world. Deficient functions that may impede success-
ful performance include impulsivity, a lack of spontaneous comparison
between the model and the solution, a lack of precision, and an inability
to consider two sources of information simultaneously. All these defi-
ciencies are challenged in both Organization of Dots and Syllogisms, de-
spite the very different nature of their content and tasks. To correctly
find the shapes in the clouds of dots or to solve the class-inclusi a tasks,
the learner must gather the data by sharp and precise perceptt 1 of the
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The student must perceive the dots in an amorphous, Irregular cloud so as to
project figures identical in form and size to those in the given mode's. The task
becomes more complicated by density of the dots, overlapping, increasing
complexity of the figures, and changes in therr orientation. Successful comple-
tion demands segregation and articulation of the field.

Among the cognitive functions involved are:

Projection of virtual relationships Use of relevant information
Discrimination of form and size Discovery of strategies
Constancy of form and size Perspective

across changes in orientation Restraint of impulsivity
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The thickened dots aic in projecting the square, but also serve as a distrac-
tor and prevent the perception of similanties between frames. In addition to
the functions and operations listed on the title page (above), the tasks in-
volve labeling, precicion and accuracy, planning, determination of starting
point, systematic search, and comparison to model. Successful completion
aids in creation and maintenance of motivation.

Figure 1. Example from Organization of Dots

components of the task, must compare in a precise manner his/her pro-
duction with that of the model, and must recognize that some elements
have properties that require simultaneous consideration.

With respect to the second (b) subgoal, it is clear from Figures 1 and 2
that the contents, operations, and vocabulary involved in the tasks are
different for each instrument. Nevertheless, the need for labeling and
defining the task elements and applying strategies in the solution of a
problem remain invariant across all instruments. The third (c) subgoal of
producing crystallized and flexible schema that are spontaneously activat-
ed is difficule to illustrate without exposure to an entire instrument.
However, it should be faitly obvious from the examples provided in Fig-
ures 1 and 2 how these tasks may be varied with respect to complexity,
novelty, and variety while keeping constant a set of prerequisite func-




Each one of the shapes below represents a set. Every set has a name.

The names of the sets are. salt, spices, food, ice-cream, dessert, cake, pepper,
vinegar.

Fill in the name of the set. Fill in the names of the sets in the correct
places.

Shape Name of Set

= food

= dessert

= pepper

- I 1 AN e N O

~
AN
O = vinegar
@
O
A

Logico-verbal reasoning becomes highl, abstract. Meaning is based on the rules,
which have been acquired regarding members of sets and sub-sets. The task in-
volves encoding and decoding, use of signs, finding relationships, discovering the
principle upon which categories have been formed, choosing and processing rele-
vant data, and thinking logically.

Figure 2. Example from Syllogisms

tions, strategies, and operations. In this way the dual aim of crystalliza-
tion and flexibility is achieved by repetition through variation. The
fourth (d) subgoal of creating insight is accomplished by pointing out to
the student the reasons for specific failures or difficulties, such as failure
to apply a learned strategy, and also by group discussions of what is re-
quired for successful performance. The kinds of tasks represented in Fig-
ures 1 and 2 are designed to be intrinsically motivating, the fifth (¢) sub-
goal. They are not detived from regular schocl subject matter, which
often carries with it associations of failure, boredom, and monotony. Per-
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haps most important is that the tasks are difficult and represent an intel-
lectual challenge without requiting a great deal of prior content kaowi-
cdge. The discovery by the low petformer that he/she is able to success-
fully solve tasks for wlich his/her peers and even the teacher do not have
ready answers is 2 powerful motivational incentive that may be used to
break the vicious circle of self-fulfilling negative expectations. Even the
limited illustration provided by the examples in Figures 1 and 2 is suffi-
cient to indicate how the sixth (f) subgoal is achieved. The tasks from the
first to last instrument require the generation of information by the stu-
dent, not the passive registration and reproduction of facts. The common
thread running through all the instruments is that understanding and
our ability to adapt depend on the manner and extent to which we are
able to impose structure on objects and events in the environment. Space
does not permit a discussion of the role of the cognitive map in the un-
derlying conception and design of Instrumental Enrichment, but it
should be mentioned that the above account is incomplete for this
reason.

EMPIRICAL SUPPORT

The question of whether Instrumental Enrichment works will be di-
rected primarily to three aspects: long-term effects, differential effects,
and theoretical issues concerning the nature of the effects. Although the
basiz evaluation research studies on the immediate short-term effects fol-
lowing the completion of the Instrumental Enrichment program have
been reported in detail elsewhere (4, 5, Notes 1 and 2), a brief descrip-
tive statement of the general findings here provides a background against
which the long-term, differential, and theoretical aspects of the program
may be viewed.

The original research was conducted in Israel (see Feuerstein and oth-
ets [4]) on a to.al sample of 218 retarded adolescents between the ages of
12 and 15 years. Results of IQ tests indicated that the subjects ranged
from borderline to educable mentally retarded, and their general level of
scholastic achievement was about 3 to 4 years behind their school peers.
Three major findings emerged from the research findings. First, immedi-
atcly following the con.pletion of the program, significant gains on vari-
ous cognitive and intelligence measures were obtained by groups that re-
ceived Instrumental Enrickment (IE) with respect to comparison groups
that received a general enrichment program (GE). Second, despite the
fact that the IE groups received less instruction in formal school subjects,
amounting to + 300 hours over a 2-year period, the comparison groups
did not perform significantly better than the IE groups on any of the
school achievement tests. Not only were initial pretest significant differ-
ences in favor of the comparison groups eliminaied on the posttests, but




the IE groups performed significantly better than the comparison groups
on a few of the achievement tests. Third, no significant differences be-
tween the IE and comparison groups were obtained on measures of self-
image. Essentially similar findings have been reported in the United
States (Note 1) and Canada (Note 2), although research in North Ameri-
ca has not yet been completed.

The above rescarch findings indicate that Insttumental Enrichment
produces fairly substantiai gains in perforraance on cognitive and intel-
lective tasks. A follow-up study was conducted to test the exteat to
which the short-term gains of the groups were sustained over time. Ap-
proximately 2 years after the completion of the program, the students in
both the IE and GE groups were drafted into the Isracli Army and 184
subjects (IE = 95, GE = 89) were tested on an Army intelligence test
called the DAPAR. The DAPAR test yields a stanine score (10 to 90).

In the initial stage of the evaluation research, the Primary Mental
Abilities test (PMA) was used as a pre- and postintervention criterion
measure. For the follow-up study, the DAPAR scores were analyzed us-
ing analysis of covariance with the initial PMA pretest scores as the covat-
iate. The analysis yiclded a highly significant difference between the
DAPAR scores for the IE (M = 52.52) and GE (M = 45.28) groups (F =
28.8,p < .001). These results indicate that the gains achieved by the
IE groups on the posttests (immediately following the intervention) were
sustained and continued to differentiate between the groups even after
about 2 years.

Educational research, especially of an innovative nature, does not per-
mit the kind of precision or control afforded by the laboratory. The te-
sults presented are not intended to provide conclusive answers to any of
the questions posed. They do suggest that valuable information may be
derived by going beyond the question of whether an intervention pro-
gram works. Taken as a whole, the data appear to support the general
conclusion that low-functioning adolescents benefit from intetvention
and that meaningful cognitive changes are possible beyond the eatly
years of life. Although a single measure of intelligence may represent
meager rescarch evidence of cognitive change, such measures catry con-
siderable weight in determining life opportunities. In the case of the IE
subjects, their scores on the DAPAR test placed them within the normal
IQ range, and consequently they were eligible for opportunities that are
closed to the low-functioning individual. All are agreed that the ultimate
test of intervention is adaptation to life. Today, perhaps more than ever
before, education is the hey to successful adaptation. Instrumental En-
richment in both its didactic and material aspects represents an applica-
tion of a general theoty of cognitive modifiability. The theory attempts
to cxplain and thereby to lay the foundation for the production of cogni-
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tive changes that will enable individuals to become increasingly modified
as a result of their encounters with educational and life experiences.
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USING VOCABULARY STUDY
TO GENERATE THINKING

by Ernestine W. Roberts

Ernestine W. Roberts discusses ways of focilitating critsical thinkng through vocabu-
lary development. She notes that vocabulary, like thinking skidls themselves, 'tran-
scends all disciplines, even though there is vocabulary that is unigue 20 each discs
Dline.'" She suggests that vocabulary study be used as a means 1o teach thinking shills
in all academic disciplines, and provides a series of vocabulory development exercises.
Some of the exercises can be used in dll academic fields, others are content area specif-
te. These include crosswurd puzzles that resnforce word skills, practicing with syn-
onyms, analyzing the relationships between sets of words, categonzing lists of words,
and evaluating math ficts while working soward problem sofution.

The author is a Reading Specialist, Pine Bluff Schools, Arkansas.

With the emphasis op reform of public schools, there has been 2 grad-
ual shift away from teaching higher-level cognitive skills. This is a serious
trend. If we are to educate a population which is capable of solving
problems and taking positions in today's complex job market, it is obvi-
ous that thinking skills should be taught to students. The formal instruc-
tion should be followed by ample time allotted for practicing and per-
fecting these skills.

Thinking transcends all disciplines. Vocabulary study is also an area
which transcends al! disciplines, even though there is vocabulary that is
unique to cach discipline and is best learned in that setting. Vocabulary
skills and thinking skills may at first appear to be incongruent, but Barry
Beyer in ‘““Common Sense About Teaching Thinking Skills'’ gives a clear
definition of critical thinking which helps clarify the relationship.

Critical thinking has been defined in varnous ways. careful and exact evalua
tion and judgment, subjecting a topic to severe cnticism, thoughtfui consider
ation about issues of great impon, issues that imply considerable nisk or dan
ger, range of very specific analytical or evaluative skils such as identifying bias

in a statement. judging the logic of an argument, or evaluating the accuracy of
a given factual claim (1).

It is seasonable to conclude that if the activity includes areas such as
categorizing, problem solving, analyzing, generalizing, and evaluating,
it becomes a critical thinking activity.
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Because introducing new vocabulary is one of the prerequisites of good
teaching, vocabulary study provides an outlet through which all second-
ary education disciplines can teach thinking skills. This chapter provides
a group of unrelated vocabulary exercises that can be used in the various
disciplines to provide vocabulasy enrichment and practice in thinking.

SYLLACROSTIC (ALL AREAS)

The syllacrostic is a variation of the crossword puzzle and can be used
to reinforce a wide varicty of woed skills including syllabication, syn-
onyms, antonyms. homonyms, and vocabulaty. In order to solve the
puzzle, students will have to analyze the data given. The material for
this activity can be drawn from any of the content areas.

It is simple to construct a syllacrostic. First choose a general topic.
Then decide on the terms you want to use. Next take a sheet of paper
and draw a box at the top. Ths is the syllabox.

Below the box and to the left of the page, list definitions for the terms
you've chosen. To the right of cach definition, draw a line. Students will
write the word that fits the definition on this line. Inside the syllabox,
write all your terms in syllable form, listing cach syllable separately and
alphabetically. Students must read the definitions and then attempt to
construct the right answer from the syllables provided. The number of
syllables in each term can be written in parentheses.

Mathematics Syllacrostic
a er oc t
al ge om ta
an gle pen tan
cir gon quad tri
cle hex rec try
c lat

1. A sct of points, all equally distant from one certain point.
()
2. The space between two iines of surfaces that meet.
()
3. A figure having six sides and six angles. (3)
4. A figure having cight sides and cight angles. (3)
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5. A figure having five sides and five angles. (3)
6. A figure having four sides and four angles. (5) —_
7. A figure having four sides and four right angles.
€)
8. A figure having three sides and three angles.
(3)
9. The study that measures and compares lines, angles, surfaces, and

solids. (4)

Answers: 1. circle 2. angle 3. hexagon 4. octagon 5. pentagon
6. quadrilateral 7. rectangle 8. triangle 9. geometry

SMASHING TV SYWONYMS (Reading, English)

The purpose of this activity is to give students practice in working with
synonyms through creative thinking and use of a thesaurus. Learners
need to be aware that there ate many ways of stating ideas. This exercise
will show learners that the television shows they watch could have been
called by other words which retain the same meaning. This activity is a
vocabulary building exercise. It also causes students to think creatively as
they try to figure out names for popular shows.

Student Directions: On this sheet you will find the names of ten pop-
ular television shows. The titles do not look familiar because they are
synonyms for the shows’ real titles. Your job is to figure out what the
real titles are. You may use your dictionary or thesaurus to help figure
out the real titles.

. Administration of Justice in Darkness

. The Power Clan

. Unlike Blows

. The U.S. Stationary Musical Performers
. Household Knots

. The Lady Records Homicides

. Which Person Is in Charge?

. Astounding Tales

. Acclaim

. Events in Existence
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Answers:
1. Night Court
. Dynasty
. Different Strokes
. American Bandstand
. Family Ties
. Murder She Wrote
. Who's the Boss?
. Amazing Stories
9. Fame
10. Facts of Life

A vatiation of this activity would be to give students a list of current
television shows or song titles and have them create alternative titles.

CATCH THE CONNECTION (English, Social Studies, Reading)

This activity is designed to provide an opportunity for students to ana-
lyze the relationship between sets of wo=", and to produce a word that
corresponds to the given set in the swu. way.

00~ O\ W bW

Student Directions: In cach set of words given below, you will find
two words that have a definite relationship. Choose from the vocabulary
list one of the words that fits the single word in the same way as the
paited words. Insert this word where the ? appears.

1. dim ‘jump 4. lake paddle
fade ? ? row

2. mask geese 5. chimpanzee apple
hide ? ape ?

3. find dirt 6. sink reward
? filth rise ?

Vocabulaty words: leap discover fowl lagoon fruit punish
Answers: 1. leap 2. fowl 3. discover 4. lagoon 5. fruit 6. punish

CREATE A CATEGORY (All Areas)

The purpose of this activity is to provide students with an opportunity
to analyze a list and to come up with a category that relates to the words
in the list. This can be done in most content areas including science,
math, English, social studies, and home economics.
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Student Directions: In each of the sets below, three of the words are
related. Circle the word that is unrelated. On the line at the top of the
set, write the word or phrase that explains the relationship existing
among the remaiuing threec words.

1. 2.
pennies polygon
nickels quadrilateral
dimes circle
squirrels hexagon

(S 3]
b

iris snake
grass sparrow
petunia crow
daisy eagle

5 6.
wok educational
counter enormous
electric fry pan comedy
microwave adventure

Answers: 1. coins, squittels 2. figures with straight edges, circle
3. flowers, grass 4. birds, snake 5. things that cook,
counter 6. inds of TV programs, enormous

THINKING IN MATH

This activity gives students an opportunity to evaluate the facts that
ate given and to come up with a solution to the problem.

Student Directions: Tina just got four new stamps for her collection.
She is confused about which stamp comes from which country. Can you
sort out the stamps?

Country
Color

Picture
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1. The stamp with the train on it is pink.

2. The German stamp has 2 picture of a runner.
3. The flower is not on the French stamp.
4. The Swedish stamp is not pink.

5. The plane is not on a yellow stamp.

6. The United States stamp is blue.

7. The flower is on a violet stamp.

Answers:

Country France Germany U.S.
Color pink yellow blue
Picture train runner plane
SUMMAKY

Sweden
violet
flower

To obtain a well-rounded education, a student has to be taught more
than just the basics. He or she needs to be taught to think. Through the
preceding vocabulary activities, students will be challenged to use key
thinking skills. They will be given an opportunity to analyze data and re-
lationships between words. They will categorize words with cornmonal-
ities. They will evaluate facts and create solutions. In short, by engaging
in these activities, students will take a positive step toward becoming the
thinkers and problem solvers they will need to be to take positions in to-

day’s complex world.
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TEACHING CRITICAL THINKING:
ARE WE MAKING CRITICAL MISTAKES?
POSSIBLE SOLUTIONS

by Robert J. Sternberg

Robert J. Stermberg argues thas conventional thinking skills programs present
problems unlike those that students will encounter as adults: there is often not a
““best possible’’ solution, problems are complicated and intractable, and important
consequences result from whatever soluticns are chosen. He has devised a - hinking
skills program to train students for real-life types of problems. This progran:, Intel-
ligence Applied, reaches general intellectual skills and critical thinking skills to
bigh school and college students. The program uses a wide range of problems—
Sfrom ‘‘neat academic ones to messy practical ones"'—many of which have no
“right’’ answers. Sternberg describes several aspects of the program, and shows
how they deal with a range of problem types. He feels strongly that students will
70t be able to transfer thinking skills into everyday life unless “'programs designed
to teach thinking skills reflect the redlities of everyday problem solving and deci-
ston making."’

This chaprer &5 condensed from a two-part version that appeared in Phi Delia
Kappan, November and December 1985. Reprinted with permission.

The author is Associate Professor, Department of Psychology, at Yale University,
New Haven, Connecticus.

Probably never before in the history of educational practice has there
been a greater push to teach children to think critically. The signs are ev-
erywhere: multiple alternative programs to teach critical thinking at a va-
riety of ages (1), tomes that review in some detail the numerous pro-
grams available (2), workshops for teachers and administrators sponscsed
by prestigious educational organizations, and an outpouting of journal
articles on teaching critical thinking.

However, what is required for critical thinking in adulthood and what
school programs are doing to develop critical thinking have little relation
to one another. In the real world, problems are not easily defined, infor-
mation needed to solve a problem is often not readily available, solutions
ate context-related, and a “‘best possible’’ soluticn is not often clear.
Moreover, the problems- -and their possible solutions—have important
consequences, and many problems are complicated, messy, and stub-
bomly persistent.




What's 10 be done? If current approaches to teaching critical thinking
do not deal adequately with the demands of critical thinking in every-
day life, then how are we to train students for the demands that life will
present them?

I do not believe that the problem we face is insoluble—though it is
complicated, and, like most real-life problems, there is no one right so-
lution. One possible solution is to supplement the kinds of training in
critical thinking that we are now giving students with training that in-
volves solving real-life problems. In my own theoty of intelligence (3), I
have distinguished between the more academic and the more practical
applications of thinking skilis, and I have found in my research that the
skillful application of thmkmg skills to one of these domains in no way
insures their skillful application to the other. Moreover, good thinking in
cue academic or practical area of endeavor does not guarantee good
thinking in another. So programs need to sample a variety of content do-
mains and a variety of thinking shills—and to sample them in ways that
are true to the way problems appear in our everyday lives.

In my own ptogram for training thinking skills (4), I have attempted
to address some of the problems I have noted in conventional thinking
skills programs by including a range of problems—from neat academic
ones to messy practical ones. When I have presented a précis of the pro-
gram to audiences and have described some of the practical problems, I
have been challenged on several occasions with regard to my wisdom in
including problems that have no “‘right’’ answers. After all, how can so-
lutions to such problems be objectively scored? They can’t be, of course,
any more than solutions to any of life’s significant problems can be ob-
jectively scored.

Teachers and students are often less comfortable with these less aca-
demic problems in the program—resolving conflicts, using informal
knowledge to reach complex decisions, deciding what Kinds of responses
are adaptive or maladaptive in given situations, and so on. But comfort
at the cost of reality is no virtue. If we wish to prepaie students to solve
the problems they will confront in their lives, then we must present
them with realistic simulations of real problems, not merely with prob-
lems that are tailored to our convenience because they are objectively
scorable or have been removed from context.

The time has come to be critical of critical-thinking programs. But I
do not believe that we need to throw away what we have. Much of what
we have is quite good (5). Moreover, there are even 2 handful of pro-
grams, such as Philosophy for Children, that take into account at least
some of the issues I have raised. What we must do is supplement what
we have and make it better. And we can start right now. Do you have a




real problem you are having trouble solving? Present it to your class.
They may not solve it, but they’ll learn something from trying.

We need not continue to make the mistakes we have been making,
and some programs are less susceptible to these mistakes than others. In
the remainder of this article, I describe my new program, Inzelligence
Applied, which was designed to avoid as many of these mistakes as
possible.

Intelligence Applied is a yearlong course that trains intellectual skills
in general and critical-thinking skills in particular. It is intended for stu-
dents in high school or college. Students may be of any socioeconomic
level, although, in order to profit fully, high school students using the
program should be of at least average ability.

The program is divided into five parts. The first provides some histori-
cal background on theories of intelligence and on attempts to increase
intelligence. It also describes the ‘‘triarchic’ theory of human intelli-
gence on which the program is based (6). According to this theory, intel-
ligence must be understood in its relation to the internal, mental world
of the individual; to the external, environmental world of the individual;
and to the individual’s experience as it relates to the internal and exter-
nal worlds.

The second part of the program contains training material relevant to
intellectual skills that deal with the internal world of the individual. This
training material is directed at three kinds of mental processes: 1) meta-
components, or the executive processes used to plan, monitor, and evalu-
atc problem solviag; 2) performance components, or the nonexecutive
processes used to carty oat the instructions of the metacomponents; and
3) knowledge-acquisition components, or the nonexecutive processes
used to learn how to solve the problems that are then controlled by the
metacomponents and solved by the performance components.

For example, consider 2 problem of analogical reasoning: WASHING-
TON:1::LINCOLN: (a. 5, b. 10, c. 15, d. 20). Metacomponents are
used to judge the nature of the problem (that it is an analogy), to decide
on the steps that are needed to solve the problem (e.g., understanding
cach of the terms of the analogy, inferring the relation between WASH-
INGTON and 1, applying this relation from LINCOLN to each of the
possible answets, and so on), to decide the order in which these steps
should be executed, to monitor whether the steps one has chosen are
really leading to a solution, and the like. Performance components are
used to actually execute the steps in solving the problem. Knowledge-ac-
quisition components were used at some time in the past to learn how to
solve analogies of this sort. The three kinds of components are used in-
teractively to figure out that the analogy deals with the faces of Presi-
dents that appear on currency.
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The third part of the program contains material relevant to the experi-
ence of the individual in solving problems presented by various kinds of
tasks and situations. In particular, individuals receive instruction and
practice in how to deal with novel kinds of problems and situations and
in how to automatize (make subconscious) various aspects of information
processing.

For example, in the section on dealing with novelty, one might be
presented with a counterfactual analogy that is 2 modification of the one
presented above. It might read: Suppose that the' denominations of all
currency were doubled in value. Then what would be the completion of
WASHINGTON : 2 : : LINCOLN : (a. 10, b. 20, c. 25, d. 40)? The so-
lution now becomes 10. In this problem and others in the section deal-
ing with novelty, students must leasn to think in new ways and to dea!
with problems that differ in kind or in content from those to which they
are accustomed.

The fourth part of the program contains training and exercises in intel-
ligence as it is applied to everyday life. In this part of the progiam, stu-
dents face everyday problems: resolving conflicts, making decisions about
relationships with other people, decoding nonverbal cues, and so on.
The idea is to train and encourage students to apply the mental processes
of intelligence to everyday life, not merely to academic situations.

The fifth and final part of the program deals with the emotional and
motivational blocks that prevent students from applying their intelli-
gence to everyday living—blocks such as lack of motivation, lack of per-
severance, inability to translate thought into action, fear of failure, and
spreading oneself too thin.

Now, just how does this program circumvent the pitfalls described car-
lier? Consider each of the “‘critical mistakes’’ and how the program re-
sponds to it.

1. and 2. Problems uf recognition and definition. Recognizing the ex-
istence and nature of a problem are metacomponents >f the process of
solving problems. Consider, for example, the part of the program that
deals with ‘‘defining the nature of a problem.’” This section opens with
some real-life illustrations of inadequate definitions of problems, includ-
ing people unable to meet their expenses who define the problem as un-
dereaming rather than overspending; a political leader who defined a
problem as one of covering up the events surrounding a politically moti-
vated burglaty rather than one of minimizing the damages of full disclo-
sure; and second-graders at 2 Hebrew day school who, when given an
ability test in English in the afternoon, read it right tc left because they
believed that material presented in the afternoon—their normal time for
learning Hebrew—should always be read from right to left. The program
then contains tips on improving one’s definition of problems, such as re-
read or reconsider the question, redefine goals, and ask whether the goal
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toward which one is striving is ¢+ :alistic. Finally, students are presented
with a series of problems that develop skilis in defining problems.

An example of a problem that develops skills in defining problems is
the nine-dot problem. In this problem the student is presented with
three aligned rows of three dots each and is instructed to connect the
dots with straight lines, without lifting the pencil from the paper and
without drawing more than four lines. Most students fail to solve the
problem without guidance, in patt because they assume that the pencil
must stay within the implicit perimeter defined by the nine dots. In fact,
the problem can be solved only if the pencil goes outside that assumed
petimeter. After students have tried the problem on their own, the text
makes the point that we often introduce constraints inte the definition
of a problem that are not actually there in the first place.

3. Wl-structured problems. Many of the problems in the training pro-
gram ate ill-structured. That is, there is no crystal-clear, step-by-step
path to a solution. The nine-dot problem is one example of such an ill-
structured problem. ’

The hatrack problem is another. In it, students are told to use a vari-
cty of prespecified items to construct a hatrack. The critical elements that
students must somehow recognize ate that two poles can be bound to-
gether with 2 C-clamp and can be supported by wedging them, like a
pole lamp, against the floor and ceiling of a room and that the clamp
can be used as a hook for the hat. There is no clear path to attaining
these two insights in this ill-structured problem.

Finally, consider one of the mathematical insight problems included
in the text: ‘A man was putting some finishing touches on his house
and realized that he needed one thing that he did not have. He went to
the hardware store and asked the cletk, ‘How much will 150 cost me?’
The cletk in the hardwate store answered, ‘They are 75 cents apiece, so
150 will cost you $2.25." What did the man buy?’’ Treating this as a
well-structured problem will lead only to failure. None of the routine al-
gorithms that students might readily apply to this problem will work.
Rather, students must look at the problem in 2 new way in order to real-
ize that the man bought house numbers. Again, no clear path to this in-
sight exists, and one must often realize that problems that appear to be
well-structured may in fact be ill-structured.

4. through 6. The solution of everyday problems depends on context,
and there is no one best solution t0 such problems. Unlike many other
programs, Intelligence Applied emphasizes everyday problem solving in
everyday contexts, both in a special chapter on practical intelligence and
in numerous illustrations and practice exercises throughout the book. For
example, a problem on resource allocation requires the student to imag-
ine that he or she is the campaign manager for a senatorial candidate
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and has $100,000 to spend or a political campaign. The studenc must
decide how to allocate the funds. In another problem on resource alloca-
tion, the student has to decide what kinds of tests should be conducted
before 2 new product, the widget, is introduced to the market. In a
problem on solution menitoring, the studert must consider what kinds
ot steps could b2 trken to monitor adherence to an arms-reduction trea-
ty, given the pozsible tendency of the parties to such an agreement to
cheat. Thus the program contains not only the usual kinds of highly
structured prob...us whose solutions are unique and indepeadent of con-
text, but also problems that have no unique solution and whose solu-
tions depend on context.

The role of everyday context is ernphasized throughout the program
because most problems that an individual faces must take account of
such rontext. When students 2ze instructed in the components of think-
ing, they are usually given a set of fairly academic kinds of pzoblems. For
cxample, the performance component ot inferzace is taughe, in part, in
the context of test-like analcgics, both verba! and nonverbal.

But in Intelligence Applied this componer:. of think'ng is also taught
through everyday inferences and the fallacies that accompany them. For
cxample, onc inferential-fallacy problem tells sthdents that ‘‘josh and
Sandy were discussing the Reds and the Blues, two bascball teams. Sandy
asked Josh why he thought the Reds had a better chance of winning the
pennant this year than did the Plues; Josh replied, ‘If every man on the
Red tearn is better than cvery man on the Blue tearn, then the Reds
must be the better team.’ *’ The inferential fallacy of ‘‘composition’’ in
this example is not uncommon. Any number of ‘‘blue-ribbon’’ commis-
sions consist of sets of experts who, individually, are among the best in
their fields but who, collectively, prove unable to wot together.

The role of context is so central to the Intelligence Apphed program
that students are taught explicitly how to use context in their learning
and problem solving. The section of the program that deals with learn-
ing vocabulary, for example, does not merely present lists of words to be
memorized, nor does it concentrate merely on leaming specific words
from context. Rather, it shatpens the general learning-to-learn skills that
students will need to figure out the meanings of words from context.
The emphasis is not on specific word knowledge (there zre too many
words to make such training vety useful) but on teachi..g students how
to use context to acquire word knowledge.

7. The role of informal knowledge in problem solving. Everyday prob-
lem solving depends on informal knowledge at least as much as it de-
pends on formal knowledge, and the Intelligence Applied program rec-
ognizes this fact. One kind of problem from the chapter on practical
intelligence, for example, shows students pictutes of two people :nteract-
ing and tells them that one of the people is the other’s supetvi-
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sor. Students must decode nonverbal cues to determine which individual
is the supervisor. When students first encounter such problems, it is un-
likely that they have ever been formally taught what kinds of cues to
look for. Hence they must rely on informal knowledge. The program ac-
tually teaches students to look for such nonverbal cues as direction of
gaze, relative formality of dress, age, tenseness of hands, and sociceco-
nomic class.

Take an example in a lighter vein. Students are shown pictures of cou-
ples, half of which are genuine (they are invoived in a close relationship)
and half of which ate fake (the couples were poszd by a photographer to
look as if they were involved in a close relationship). Once again, stu-
dents are asked to use informal knowiedge to decide which couples are
real and which are fake. Later, the students are taught to look for such
clues as relaxation, bocly lean, positioning of arms and legs, tensencss of
hands, match in sociotconomic class, distance between the bodies, and
amount of physical contact.

In another section of the same chapter, students arc presented with
this problem: ‘‘Rate the following strategies of working accoriding to how
important you belicve them to be for doing well at the day-to-day work
of a business manager: a) think in terms of tasks accomplished cather
than hours spent working, b) be in charge of all phases of evety task or
project you are involved with, c) use a daily list of goals arranged accord-
ing to your prioritics, d) carcfully consider the optimal stratcgy before
beginning a task, ¢) reward yourself upon completion of 1mportant
tasks.” Students give their ratings on a scale of 1 to 7. Once again, their
ability to make sensible ratings depends on informal rather than on for-
mal knowledge.

8. Consequentiality of solutions. Although the Imtelligence Applied
program contains its share of academic kinds of problems, it also intro-
duces problems in which the solutions matter, cither to the student or to
others. For example, one insight problem in the text asks the student to
figure out from givcn information how Napoleon died. The answer,
though still disputed in some quarters, is from arsenic poisonzng caused
by arsenic present in wallpapcr Just as death frem lead poisoning is not
uncommon in our own times, death from arsenic poisoning was not an
uncommon cause of death in the past, and Napoleon’s death and how
he died certainly had an impact on the world.

Students are encouraged to think about problems relevant to their
own lives as well as to the lives of others. For example, in a kind of prob-
lem that recurs threughout the text, students are asked to think of an in-
stance in their own lives in which the better use of a given component of
information processing, such as the metacomponent of strategy selection,
might have resulted in better problem-solving performance. Or students
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might be given a problem and asked how conscious and deliberate appli-
cation of a coraponent of information processing might improve problem
solving or decision making. In one such problem for strategy selection,
students are asked to ‘‘list some of the steps [they] would take in order
to help [them] decide among colleges and choose the best one.’’

9. Group problem solving. The training program discusses some of the
problems associated with group problem solving, especially the problem
of ‘‘groupthink,’” in which the cfforts of a group of thinkers arc much
less than the sum of their individual efforts. But the role of group prob-
lem solving in the program does not end with the text itself. The text of
the Intelligence Applied program is accompanied by an instructor’s man-
ual that suggests many opportunitics for group problem solving. For ex-
ample, each chapter in the manual has a list of individual and group
projects that can be done by members of the class.

10. The complication, messiness, and stubbornness of everyday prob-
Jems. The text contains problems that reflect these unpleasant attributes
of everyday problems. For example, in conflict-resolution problems, stu-
deats are given case studies of conflicts that need to be resolved. The
problems may be interpersonal, interorganizational, or international.
The students must decide on the merits of the alternative ways of resolv-
ing the conflicts. In one such conflict, 2 family is deciding whether or
not the wife's mother should move in with them. In another problem,
two nations depend on water from a single river, and the nation up-
stteam is unintentionally polluting the water through the generation of
hydroclectric power. These scenatios are constructed so that the case for
cach party to the conflict is rated roughly equal in merit. The resotution
of the conflicts is thus by no means a routine affzir. In these problems
students must face the complication, messiness, and stubbomness of the
problems that confront them in their daily lives.

I have tried to show that the critical mistakes we make in the teaching
of critical thinking are not inevitable, nor are they irremediable. Rather,
programs can be constructed that reflect the realities of critical thinking
in everyday life. Intelligence Applied is onc example, but the possibili-
ties abound for constructing other valuable programs.

Still, unless programs designed to teach thinking skills reflect the reali-
ties of everyday problem solving and decision making, it is doubtful that
students will be able to apply what they have learned from these pro-
grams to their cveryday lives. The only way to insure the transfer of
training from thinking-skills programs to everyday lives is to teach for
that transfer, and, at 2 minimum, such teaching involves avoiding the
critical mistakes I cited above. We must teach students to solve problems
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as they occur in the real world, not as they appear in the simple, orderly
world of courses in critical thinking—a world in which, unfortunately,
none of us lives.
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THE DIRECT TEACHING
OF THINKING AS A SKILL

by Edward de Bono

Edward de Bono discusses bis view of the thinking process and the best means of
teaching ¢hinking as a skill. He defines thinking as *'the operating skill with which
intelligence acts upon experience, '’ and finds that perception and thinkng have o
crucial relotionship, which is infrequently and insufficiently explored. Human be-
ings have active, self-organizing systems. They arrange incoming informotion into
Datterns thas dllow complex tasks such as crosying & road and recognizing friends to
become apparently simple. A pattern-making syssem bas its disadvantages, howey-
er: the point-to-point thinking underlying it can lead 1o an snappropria’s focus on
details. This, in turn, can lead one away from finding solutions to problems.

de Bonz feels thot teaching thinking as part of content area instruction is inef-
Jective, nxce “attending 10 content distracts from attending 20 the thinking tools
being used.'* His CoRT system is not taught as part of content; 5t teaches students
to use a set of thinking *‘tools'’ that can be trunsferred to aifferent academic areas
and 10 real-life situations.

This chapter is reprinted with permpission from Phi Delta Xappan (June 1933):
703-8. Copyright © 1983 by Edward de Bono.

Ybe author is director of the Cognitive Research Trust in Cambridge, Englana,
and of the Edward de Bono Resource Cenies, 56 Harrison Strees, New Rochelle,
NY 10801.

A major trend may be developing in education toward the direct
teaching of thinking as a skill. I intend in this article to answer two basic
questicas related to this trend. First, what is thinking? And second, how
can we teach thinking directly? My answers spring from 16 years or expe-
rience in the field. During this time I developed an irstructional pro-
gram on thinking <kills that is now used by several million schoolchildren
in many ditferent countries and cultures.

Of course, some educators believe that thinking is simp)- 2 marter of
innate intelligence. Two corollasies follow from this belief: (1) we do not
have to do anything specific to help highly intelligent individuals learn
how to think, and (2) there is little we can do to help less intelligent in-
dividuals learn how to think. Thus those who hold thi. belief rest con-
tent. Yet many highly intelligent individuals often seem to be rather in-
cffective thinkers. Such people are often good at reactive thinking und
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puzzle solving—but less able to think about topics that require a broader
view. They may show cleverness, but not wisdom.

I prefer to sec the relationship between intelligence and thinking as
similar to the relationship between  car and its driver. Enginecring de-
termines the innate potential of the cat, but the skill with which the car
is driven must be learned and practiced. Thus I would define thinking as
“‘the operating skill with which intelligence acts upon experience.

What, then, is the relationship of information to thinking? It seems
obvious to me that God can neither think nor have a sense of humor.
Perfect knowledge precludes the need to move from one arrangement of
knowledge to a better one. Thus perfect knowledge makes thinking un-
necessary. Nonetheless, educators often seem to believe that we can at-
tain such perfect knowledge. However, even if it were possible to absorb
perfect knowledge about the past, we can only have very partial knowl-
edge about the future. Yet, as soon as a youngster leaves school, he or
she will be operating in the future. Every initiative, decision, or plan will
be carried out in the future and thus will requite thinking, not just the
sorting and re-sorting of knowledge. I have coined the term ‘‘operacy’
to stand alongside literacy and numeracy as a primary goal of education.
Operacy is the skill of doing things, of making things happen. The type
of thinking that my program (which I will describe later) teaches is very
much concerned with operacy.

In short, information is no substitute for thinking, and thinking is no
substitute for information. The dilemma is that there is never enough
time to teach all the information that could usefully be taught. Yet we
may have to reduce the time we spend teaching information, in order to
focus instead on the direct teaching of thinking skills.

The relationship between logic and thinking is likewise not a linear
ouc. The computer world has a saying, ‘‘Gatbage in—gatbage out.”” In
other words, cven if the computer is working flawlessly, this will not vali-
date a given outcome. Bad logic makes for bad thinking, but good logic
(like the flawless computer) dces not insure good thinking. Every logi-
cian knows that a conclusion is only as good as the premises. Mathemat-
ics, logic (of various sorts), and—incteasingly—data processing are excel-
lent service tools. But the deeper we advance into the computer age, the
greater the nced to emphasize the perceptual side of thinking, which
these tocls setve.

Meanwhile, emotions, values, and feelings influence thinking at three
stages. We may feel a strong emotion (e.g., fear, anger, hatred) even be-
fore we encounter a situation. That emotion channels our petceptions.
More usually, there is a brief period of unditected perception, until we
recognize the situation. This recognition ttiggers emotion, which there-
after channels perception. The trained thinker should be operating in

218

21d




the third mode: perception explores the situation as broadly as possible,
and, in the end, emotions deterraine the decision. There is no contradic-
tion at all between emotions and thinking. The putpose of thinking is to
arrange the world so that our emotions can be applied in a valuable
mananer.

The relationship of perception to thinking is, to my mind, the ctucial
area. In the past, far too many of our approaches to thinking (e.g.,
mathematics, logic) have concerned themselves with the ‘‘processing’” as-
pect. We are rather good at processing but poor in the perceptual area.

What do I mean by perception? Quite simply, the way our minds
make sense of the world around us. Language is a reflection of our tradi-
tional perceptions (as distinct from the moment-to-moment ones). Un-
derstanding how perceprion works is not so easy. But this is a crucial
point—one that has a direct effect on the way we teach thinking.

Imagine 2 man holding a small block of wood. He rcleases thc wood,
and it falls to the ground. When he releases it 2 second time, the wood
moves upward. This is strange and mystetious behavior. The third time
he releases the wood, it remains exactly where it is—suspended in space.
This is also mysterious behavior. If I were now to reveal that, in the sec-
ond instance, the man was standing at the bottom of a swimming pool,
then it seems perfectly natural for the wood to float upward. In the third
instance, the man is an astronaut in orbit; thus it is perfectly natural for
wood to remain suspended, since it is weightless. Behavior that seemed
strange and unaccountable suddenly seems normal and logical—once we
have defined the ‘‘universe’ in which it is taking place.

The traditional universe of information handling is a ‘‘passive’” one.
We record information through marks on paper or marks on magnetic
tape. We can handle and process that information. The marks on the
surface of the paper or tape and the information itself do aot alter, un-
less we alter them.

An ‘‘active’’ system is totally different; here, the information actually
orgapizes itself into patterns. We human beings have self-organizing in-
formation systems. I first wrote about them in 1969 in my book, The
Mechanism of Mind (1). I showed then how such systems work, and I
suggested how the structure of a netve network would produce such pat-
tern-making effects. My hypothesis has since been simulated by comput-
ct, and the netve network functions substantially as I had suggested (2).
In the world of information handling, the concept of self-organizing in-
formation systems is now coming to the fore (3). Such systems are quite
different from our usual computers.

Once we enter the ‘‘universe’’ of active, self-organizing systems, then
the behavior of such things as perception and creativity becomes quite
clear. The processes ate no longer mysterious. Just as happened with the
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block of wood, phenomena that seemed to be unaccountable are sud-
denly seen to be explicable—once we have identified the appropriate
uciverse.

The function of a seif-organizing system is to allow incoming experi-
ence to organize itself into patterns. We could loosely compare these pat-
terns to the streets in a town. The self-organizing system is immensely
efficient; it allows us to get up in the morning, cross 2 road, recognize
friends, read and write. Without such a pattern-making and pattern-us-
ing system, we would spend about 2 month just in crossing a road.

However, the advantages of a patterning system are also its disadvan-
tages. ‘‘Point-to-point thinking’’ is a good example. In this kind of
thinking, we follow a pattern from one point to the next—and then fol-
low the dominant pattern from that next point onward. In an experi-
ment that I cenducted jointly with the Inner London Education Author-
ity (4), I asked 24 groups of 11-year-olds to discuss the suggestion that
“‘bread, fish, and milk should be free.”’ Although many of the children
came from deprived backgrounds, 23 of the 24 groups opposed the idea
of free bread, fish, and milk. The point-to-point thinking that led to
this stand went as follows: (1) the shops would be crowded; (2) the buses
going to the shops would be crowded; (3) the bus drivers would demand
more money; (4) the drivers would not get more money, and they would
go on strike; (5) other people would go on strike as well; and (6) there
would be chaos—so giving away bread, fish, and milk is a bad idea.
Thus can point-to-point thinking lead us astray, as we miss the forest
while fixating on the trees.

However, direct teaching of thinking can offset the disadvantages of a
patterning system. At the end of a pilot project on the teaching of think-
ing in Venezuelan schools, for example, we held a press conference. A
journalist attending that conference claimed that all attempts to teach
thinking are really .. form of brainwashing in western capitalist values.
The journalist happencd to be wearing spectacles. So I removed her spec-
tacles and asked what she used them for. She told me that she used the
spectacles in order to see things more clearly. I then explained that the
perceptual tools we were teaching in the lessons on thinking served the
same purpose. The tools enable youngsters to scan their experiences so
that they can see things more cleatly and more broadly. A better map of
the world is the result. These thinkers can still retain their original values
and choices, however. Giving spectacles to neatsighted individuals en-
ables them to see three glasses on a table—containing wine, orange
juice, and milk. The individuals still exercise choice as to which drink
each prefers. In the same way, our instructional program cuts across cul-
tures and ideologies. The program is used in industrialized nations, such
as Canada and Great Britain, and in developing nations, such as Venezu-
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ela and Malaysia; it will scon be used in Cuba, China, and Bulgaria—as
well as in Catholic Ireland.

My point is that, in terms of perception we need to achieve two
things: (1) the ability to see things more cleatly and more broadly and
(2) the ability to see things differently (i.e., creativity or :‘lateral think-
ing"’ {5]). As I have said, perception takes place in an ‘‘active’’ informa-
tion system. Such systems allow experience to organize itself into im-
mensely useful patterns, without which life would be impossible. But, as
I said above, the very advantages of the patterning system ate also its dis-
advantages. We must overcome these disadvantages and improve percep-
tion in two ways: in breadth and in creativity or lateral thinking (both of
which fall under the heading of ‘‘change’’).

Let me turn now to the second question that I posed at the beginning
of this article. How can we teach thinking as a skill? Such teaching is go-
ing on right now; it is not tomotrow’s dream, but today’s reality. Mil-
lions of children arte involved. In Venezuela, for example, 106,000 teach-
ers have been trained to use my program, and every schoolchild takes a
course in thinking. By law, Venezuelan schoolchildren in every grade
must have two hours of direct instruction per week in thinking skills.
The contracts of some labor union members in Venezuela specify that
their employers must make provisions to teach them thinking skills. My
program is also in use in many other councries—including Australia, the
U.S., and Istael, as well as those naticns I have mentioned previously.

The program of which I speak is called CoRT. (The acronym stands for
Cognitive Research Trust, Iscated in Cambridge, England.) I have al-
ready outlined the theoretical foundation for the design of this program.
The lessons themselves focus on the perceptual aspect of thinking. The
design of the tools takes into account the behavior of self-organizing pat-
terning systerms.

The design criteria for a practical instructional program should include
the following elements.

¢ The program should be usable by teachers who represent a wide
range of teaching talents, not just by the highly gifted or the highly
qualified. {The 106,000 Venezuelan teachers were not all geniuses.)

¢ The program should not require complicated teacher training, since
it is difficult to generalize such programs. (The CoRT program can
be used by teachers with no special training or with only simple
training.)

¢ The program should be robust enough to resist damage as it is
passed along from trainer to trainer—and thence from new trainer
to teachers and, finally, to pupils.
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* The program should employ parallel design so that, if some parts of
the program are badly taught and other parts are skipped or later
forgotten, what remains is usable and valuable in its own right.
(This contrasts with hicrarchical design, in which a student must
grasp a basic concept before moving on to the nert concept layer;
failure at any concept layer in a pro~ram of this type makes the
whole system unworkable. )

* The program should be enjoyable for th teachers and youngstets.

¢ The program should focus on thinking skills that help a learner to
function bettez in his or her life outside of school, not merely to be-
come more proficient at solving puzzles or playing games.

Before considering ways of teaching thinking, we must confront a pri-
or question: Should thinking be taught in its own right? Certain practi-
cal considerations affect the answer to this question. For example, there
arc no gaps in the school schedule as it now exists. Thus it seems to
make more sense to insert thinking skills into an existing subject area.
English makes a good home, because a natural synergy exists between
thinking and the expression of thought in language. In addition, the
teaching style is often mote open-ended in English classes than in some
other subject arcas. However, the CoRT program has been used effective-
ly by science teachers, by music teachers, and even by physical education
teachers.

Despite these practical considerations, I believe that we should have a
specific place in the cutriculum that is set aside for the teaching of think-
ing skills. This formal recognition is essential so that pupils, teachers,
and parents all recognize that thinking skills ate being taught ditectly. In
time, I would certainly hope that the skills taught in the *‘thinking les-
sons” would find their ways into such subject areas as geography, histo-
ry, social studies, and science. However, the first step is to establish
“‘thinking”’ as a subject in its own right.

Having dealt with this question, we can now look at some of the tradi-
tional approaches to the teaching of thinking:

® Logic, mathematics, and data processing. These ate very important
subjects, but they concern themselves with processing, not with the pet-
ceptual side of thinking. The better that students become at processing,
the more they need to strengthen their perception.

© Critical thinking. This is a popular approach because it is tradition-
al. It also employs a relatively easy teaching method (the spotting of
faults). This approach has only limited value, however. The spotting of
faults—regardless of its usefulness in debate or argument—is only one
aspect of thinking. The approach includes no generative, constructive, or
ceeative clements. The avoidance of faults does not improve one’s ability

223 222




to plan or to make decisions. The avoidance of faults is, to my mind, an
aspect of thinking that has traditionally been overvalued.

© Discussion. Directly or indirectly, discussion must be the most wide-
ly used method of teaching thinking. Youngsters are asked to discuss (or
write essays on) a subject. The aim is to provide practice in thinking. The
teacher notes and comments on faults and inappropriate uses of evi-
dence, hoping that students will extract from these clues some general
principles of thinking, which they will then use in future, unrelated situ-
ations. In reality, relatively little transfer of thinking skills from one situ-
ation to another takes place.

® Puzzles, games, and simulations. 1 have used games and problems
as motivators, to get people interested in thinking. However, because of
che difficulty of transfer, I do not believe that such devices have much
teaching value. A skillful chess player does not transfer to his or her ev-
eryday life the fine sense of strategy developed through playing this
game. A youngster may develop a puzzle-solving method, but thinking
does not secem to proceed in that same fashion in real life. I have grave
reservations about the traditional information-processing model of think-
ing, which seems more 2 description than a system of operating.

This brings me to the central problem: transfer and content. Does a
gencralizable skill of thinking exist? Many theorists think not. They be-
lieve instead that there is thinking in mathematics, thinking in science,
and thinking in history—but that in each case the rules are different,
just as the rules for Monopoly differ from those for chess. I do not see
this as a point of view with which I must either agree or disagree totally.
Clearly, subject idioms exisc. Nevertheless, it is possible to establish both
habits of mind and specific thinking techniques that can be applied in
any subject area. For example, the willingness to look for altemnatives is 2
gencralizable thinking habit. And deliberate provocation is a technique
that can be applied to generate ideas in any situation.

Because we cannot succeed in teaching generalizable thinking skills
through the use of specific content materials, some theorists believe that
such skills cannot exist. But there is another way of looking at this situa-
tion: the view that generalizable thinking skills exist but cannot be
taught using specific content. My experience has led me to the latter
view. As I have already noted with regard to the *‘discussion method"’ of
teaching thinking skills, litde transfer of such skills seems to take place
from one situation to another. Given the mechanics of perception and
attention, this is hardly surprising. If the subject of a discussion is inter-
esting, then—by definition—attention follows this interest. But this at-
tention is not focused on the metacognitive level; that is, participants are
not thinking about the #Ainking that they are using to discuss the sub-
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ject. Moreover, it is very difficult to transfer 2 complex action sequence
from one situation to another. That is why the CoRT program deliber-
ately focuses on ‘“‘tools’’ that can be transferred.

I have noticed among U.S. educators a tendency to try to teach think-
ing through content materials. This approach secems—to its propo-
nents—to have two merits. First, this approach makes it easier to intro-
duce thinking into the curriculum, because the material must be covered
anyway (and it is already familiar to the teacher). Second, this approach
scems to be killing two birds with one stone: teaching thinking and
teaching content. But this approach is not effective. I am afraid that the
ncttle must be grasped. Either one wishes to teach thinking effectively or
merely to make a token gesture. Attending to content distracts from at-
tending to the thinking tools being used. Theory predicts this outcome:
you cannot build meta-patterns on one level and experience patterns on
another level at the same time. Experience backs up this expectation.
Wherever there has been an attempt to teach thinking skills and content
together, the training in thinking seems to be weaker than when those
skills ate taught in isolation.

So what is the CoRT method? It is best to illustrate this method with
an example.

I was teaching a class of 30 boys, all 11 years of age, in Sydney, Aus-
tralia. I asked if they would each like to be given $5 a week for coming
to school. All 30 thought this was a fine idea. ‘“We could buy sweets or
chewing gum. . . . We could buy comics. . . . We could get toys with-
out having to ask Mum or Dad.”’

I then introduced and explained a simple tool called the PMI (which I
will describe later). The explanation took about four minutes. In groups
of five, the boys applied the PMI tool to the suggestion that they should
be given $5 a week for coming to schrol. For three to four minutes they
talked and thought on their own. At no time did I intetfere. I never dis-
cussed the $5 suggestion, other than to state it. I did not suggest that
the youngsters consicer this, think of that, and so forth. At the end of
their thinking time, the groups reported back to me: ‘“The bigger boys
would beat us up aad tzke the money. . . . The school would raise its
charges for meals. . . . Our patents would not buy us presents. . . .
Who would decide how much money different ages received? . . . There
would be less money to pay teachers. . . . There would be less money for
a school minibus.”

When they had finished their reports, I again asked the boys to ex-
press their views on the suggestion of pay for attending school. This
time, 29 of the 30 had completely reversed their opinion and thought it
a bad idea. We subsequently leatned that the one holdout received 7o
pocket moncey at home. The important point is that my contribution was
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minimal. I did not interact with the boys. I simply explained the PMI
tool, and the boys then used it on their own—as #hesr tool. My *‘superi-
or’’ intelligence and broader experiences were not influences. The boys
did their own thinking.

The PMI is a simple scanning tool designed to avoid the point-to-
point thinking that I mentioned carlier. The thinker looks first in the
Plus ditection (good points), and then in the Minus direction (bad
points), and finally in the Interesting direction (interesting things that
might arise or are worth noting, even if they are neither good nor bad).
Each ditection is scanned formally, onc after another. This formal scan
produces a better and broader map. Thinking is used to explore, not
merely to back up a snap judgment. The thinker then applies judgment
to the better map. The PMI is the first of the 60 CoRT lessons.

For the rest of this parr.lcular lesson on thinking, I might have asked
the boys to apply the PMI in vartious ways (¢.g., one group doing only
“Plus” or ‘‘Minus’’ or ‘‘Interesting’’) to a number of thinking items,
such as: Should all cats be colored yellow? Would it be a good idea for
everyone to wear a badge showing his or her mood at the moment? Is
homework a good idea? Note that the items ate not related. Morcover,
the groups would be allowed to spend only two to three minutes on
cach. This is quite deliberate and essentiad to the method.

The items ate switched rapidly so that attention stays on the PMI tool
and no¢ on the content. Once skill in the use of the tool is developed,
students can apply the PMI to other situations in other settings. One girl
told us how she used the PMI at home to decide whether or not to have
her long hair cut. Some children report that they have used the PMI with
their parents, in discussing such major decisions as moving to a new
town ot buying a car. This is the sort of transfer that the CoRT program
aims to achiceve.

The PMI is a scanning tool, not a judgment tool. If a thinker spots 10
“Plus" points and only two ‘‘Minus’’ points, this does not necessarily
mean that the idea is a good one. Like all scanning, the PMI is subjec-
tive, dependit; on the thinker's perspective. One boy said, as a ‘‘Plus”’
point, that yellow cats would be kept cleaner. Another boy slated this as
a ‘‘Minus” point—because he had to clean his dad’s car and would
therefore have to perform this chore mote often. Both were right.

The PMI is designed to be artificial, memorable, and casy to pro-
aounce. At first, some teachers rejected ‘“‘PMI'’ as pointless jatgon. They
preferred to encourage or exhort the youngsters to look a: the good
points and the bad points in any situation. The youngsters probably did
so—at that moment. However, without the artificial term ‘‘PMI"’ to cry-
stallize the process and to create a meta-pattern, the exhortation does not
stick. One teacher told me how he had used the term ‘“PMI"’ and how
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his colleague, in a parallel lesson, had used exhertation. His colleague
was soon convinced of the value of the term “‘PML."’

One girl said that she iritially thought the PMI a rather silly device,
since she knew how she felt about a subject. But she noted that, as she
wrote things down under each letter (she was doing a written exercise in-
stead of the usual oral approach), she became less certain. In the end,
the points she had written down did cause her to change her mind. Yet
she had written down the points. That is precisely the purpose of a scan-
aing tool.

It is important to realize that the description of thinking and the de-
sign of tools are two totally different things. It is possible to describe the
process of thinking and to break it into components. But then one is
tempted to turn cach component into a tool, on the premise that, if the
components are taught, thinking skills must surely be enhanced. Howev-
er, teaching someone how to describe a flower does not teach him or her
how to grow a flower. The purpose of analysis and the purpose of an op-
crating tool are scparate and distinct.

The CoRT tools are designed specifically as operating tools. Such a de-
sign has two components: (1) the tool must be casy to use, and (2) it
must have a useful effect. Abstract analyses and subdivisions of the
thinking process may be intellectually neat, but this does not guarantee
usability or effectiveness. My many years of experience, working with
thousands of executives and organizations in different countries, have
given me some insight into those aspects of thinking that have practical
value. I have also worked with scientists, designers, lawyers, and many
others who are involved in the ‘““action world”’ of thinking, as distinct
from the ‘‘contemplative world.”’

The CoRT program (6) has six sections, each consisting of 10 lessons:
CoRT I (breadth), CoRT II (organization), CoRT III (interaction), CoRT
IV (creativity), CoRT V (information and fecling), and CoRT VI (action).
All teachers who use the program should teach CoRT I. (Some teachers
usc on/y the 10 lessons of CoRT 1.) Thereafter, the sections can be used
in any order. For example, a teacher might use CoRT I, CoRT IV, and
CoRT V. The last section (CoRT VI) is somewhat different from the oth-
er sections, in that it provides a framework for a staged approach to
thinking.

I believe that thinking is best taught to 9-, 10-, and 11-year-olds.
Youngsters in the middle grades really enjoy thinking and motivation is
very high. They have sufficient verbal fluency and experience to operate
the thinking tools. The curriculum is more easily modified in the middle
grades to include thinking as a basic subject. But the CoRT materials
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have also been used with childten younger than 9 and with students
ranging in age from 12 to aduls.

So basic is thinking as a skill that the same CoRT lessons have been
used by children in the jungles of South America and by top executives
of the Ford Motor Company, United Kingdom. The lessons have been
taught to students ranging in 1.Q. from below 80 to above 140. The les-
sons have also been used with groups of mixed ability.

David Lane, at the Hungerford Guidance Centre in London, found
that the tcaching of thinking to delinquent and violent youngsters
brought about an improvement in behavior, as measured by a sharp fall
in the number of disciplinary cncounters these youngsters had with su-
pervisors (7). William Copley and Edna Copley, in preliminary work at
an institution for young offenders, found similar changcs (8). They re-
counted how one youth, on the verge of attackisg an officer with a ham-
mer, brought to mind a thinking lesson concemned with consequences—
and quietly put the hammer down. I mention these changes in behavior
for two reasons. First, I believe that the true test of teaching thinkiny is
the effect of such teaching on behavior. Second, we do not really have
any adequate way of measuting thinking perfotmance. Standardized tests
are latgely itrelevant, because they do not allow us to observe the think-
er's composite performance.

John Edwards taught the CoRT program in licu of a portion of the sci-
ence syllabus to a class in Australia. Using an anzlysis-of-discourse ap-
proach to measurement, he found that the trzined students did signifi-
cantly better at thinking than untrained peezs; the trained students even
scemed to do better in scicnce, althougk they had had less instructional
time devoted te that subject (9) It is not difficult to show that pupils
who have had training in thinking produce a wider scan when they are
asked to consider some subject. In Ireland, Liam Staunton found that,
before CoRT training, individuals produced an average of four sentences
on a topic, whereas after CoRT training they produced an average of 47
(10). We are cutrently analyzing data from the experiment in Venczuela
and data from the Schools Council project in England.

I prefer that CoRT users carry out their own tests and pilot projects.
Tests cartied out by the designers of a program are of limited value for
two reasons: (1) the conditions of teaching are ideal (and often far re-
moved from those prevailing in schools whete the program will be used),
and (2) such studies always contain an element of bias.

It is impossible, however, to measure the soft daia: the confidence of
those who have had training in thinking, the focus of their thinking,
their willingness to think about things, the effectiveness of their think-
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ing, their structured approach and breadth of consideration. Teachers of-
ten sum up these factors as ‘‘maturity,”’ in commenting about those
children who come to their classrooms after some training in thinking.

I would expect four levels of achievement in the acquisition of think-
ing skills through use of the CoRT program:

® Level 1. A general awareness of thinking as a skill. A willingness to
“‘think’’ about something. A willingness to explore around a subject. A
willingness to listen to others. No recollection of any specific thinking
tool.

® Level 2. A more structured approach to thinking, including better
balance, looking at the consequences of an action or choice (taking other
people’s views into account), and a seatch for alternatives. Perhaps a
mention of a few of the CoRT tools.

® Level 3. Focused and deliberate use of some of the CoRT teols. The
organization of thinking as a scries of steps. A sense of purpose in
thinking.

® Level 4. Fluent and appropriate use of many CoRT tools. Definite
consciousness of the metacognitive level of thinking. Observation of and
comment on the thinker's own thinking. The desigring of thinking tasks
and strategies, followed by the carrying out of these tasks.

In most situations, I would expect average attainment to fall some-
where between levels 1 and 2. With a more definite emphasis on
“‘thinking,"" this would fise to a point between levels 2 and 3. Only in
exceptional groups with thorough training would I expect to find average
attainment at level 4.

Perhaps the most important aspect of the direct teaching of thinking
as a skill is the sclf-image of a youngster as a ‘‘thinker,"’ however. This is
an operational image. Thinking becomes a skill at which the youngster
can improve. Such a self-image is different from the mose usual ‘‘value’’
images: “‘I am intelligent”” (I get on well at school) or ‘I am not intelli-
gent’' (I do not get on well at school, and school is a bore). Value im-
ages are sclf-reinforcing. So are operational images—but the reinforce-
ment gocs in opposite directions at the negative end. In other words, the
less intelligent students find repeated evidence of their lack of intelli-
gence, but they also notice those occasions when they do manage to
come up with good ideas.
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DEVELOPING STUDENTS’
THINKING SKILLS THROUGH
MULTIPLE PERSPECTIVES

by Ronald Lee Rubin

Ronald Lee Rubin teaches students 1o "‘appreciise and understand multiple per-
spectives'’ through methods of divergent guestiomung. Throughout his chapter, Rubin
sntroduces a variety of techniques for encouraging divergent thinking. These include
seeing different uses of common obfects and diferent points of view on a given issue;
Dlaying different roles i1 a simulation; distings hing between the letter and intent of
8 sule through discussion and mock tridls; an 4 defining concepts differently in differ.
¥t contexts. Rubin maintains that these octivities promote better decision making
and foster creativity in a wide range of areas, including social studies and language
ars.

The auther is Principal of Bingham Memorial School, Middlebury, Vermons.

The following learning activities are aimed at developing students’
thinking skills as related to fostering an appreciation and understanding
of multiple perspectives. The primary methodology involved utilizes di-
vergent questioning. In turn, the activities have direct application to
building students’ ability to draw conclusions and make judgments and
decisions in a fashion requiring the consideration of the total context af-
fecting a particular judgment or decision.

These activities may be used as a unit of study concerning the develop-
ment of attibutes that are essential to critical thinking or they may be in-
corporated into other units of study in the areas of social studies and lan-
guage arts.

Although these activities are likely to be most useful in grades six
through twelve, it is quite possible that instructor modifications would
raake them relevant to cither younger or older students.

Activity 1: More Than One Way to See I

Obyective: To help students to begin to be comfortable with the concept
of multiple perspectives.

Method: The instructor asks studeats to define the purpose of common
objects found in the classroom or at home (for example, a chair, desk,
plate, bowl). S/he then turns the objects upside down or places them in
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some other unusual position and asks stadents to sulect one for which
they ate to imagine a purpose or purposes that might be served by the
object in its changed position.

Students should be instructed not to be concerned with whether or not
the defined purpose(s) is practical or real. They should be allowed to use
other objects or constructs in developing a new purpose for the ebject.

For example, scveral chairs tumed upside down might be used as a
protective barrier or pen of some kind. Similarly, a bowl covered with
aluminum foil might become a mode! of an unidentified flying object
from a pianet of Lilliputians.

Students should then be asked to draw or cieate clay replicas of the
new object and to write a brief description of its function. Descriptions
might be made more creative by fashioning them in the form of explan-
atofy information cards commonly found in museums: to include state-
menss regarding the period of time in which the object existed and was
used, how it evolved, who invented it, why it was inveated, and how it
was used. Ancther approach might be to write descriptions as news re-
ports which cite 2 new invention or discovery. Students should share
their completed work with one another.

Activity 2: More Than One Way to See Il
Objective: To help build and reinforce the concept of multiple
pefspectives.

Method: The instructor begins this activity by presenting students with 2
divergent question that represents two distinct points of view. S/he then

asks students to consider both viewpoints. For examgle, the instructor
asks:

e Which is more delicate, 2 snowflake or a person’s self-esteem?
e Which is colder, a piece of ice or a cold heart?
e Which grows more quickly, a baby or self-confidence?

Students should then be instructed to argue both viewpoints by writ-
ing at least three supporting reasons for cither position. Thereafter, they
share these arguments with one another and may be involved in a series
of classroom debates which provide experience relative to supporting
both sides of the question posed and answered.

Activity 3: More Than One Way to See Ill

Objective: To help build and reinforce the consept of multiple
perspectives.

Method: This activity may be conducted as a simulation, using role
playing, ot by the discussion of a real or imaginasy event. For example,
the instructor could present the following situation:
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James is on the playground during morning recess and slaps Carla, a younger
student, in the face. Carla runs to the teacher on duty (who did not actually ob-
serve the incident) and, with tears streaming down her face, informs the teach-
er of James' action.

The instructor then asks students to consider these questions:

1. What should the teacher on duty do?

2. Since the teacher on duty did not see the incident, how should
s/he learn what actually occurred?

3. Arc there any possible reasons that might have led James to strike
Carla? What ate they?

4. Do any of these reasons excuse or justify James's behavior or affect
the manner in which the teacher should deal with James and
Carla? )

5. Are James and Carla bad people? Why or why not?

6. What right James and Carla do to avoid this situation in the
future?

Students should write down their answers and share them with one
another.

A variation of this activity would involve faculty members in the rcle
playing of a similar situation that might occur between adults. In this in-
stance, students write a brief nat.utive of what they witnessed occurring
among faculty. These natratives are discussed and then students answer
questions like those presented above, changing the names and roles of
the actors as necessary.

Activity 4: Distinguishing Between the letter and Intent of a Rule
Objective: To give practice in and therefore reinforce thinking skills.

Method: In this activity, the instructor presents a real or fabricated
school rule. By offering successive ulustrations of its apparent transgres-
sion, s/he leads students to distinguish between its literal interpretation
and its intent or purpose. For example, the following situation might be
used:
Hopeville Elementary Schoo! has recently adopted a new school rule which
pronibits students from bringing any weapons or war-related toys to school.

This rule was adopted to help lessen violent and aggressive play among stu-
dents in the hope of establishing a more friendly, creative school atmosphere.

With this set of circumstances in mind, the students are then asked to
determine whether or not the following student actions are contrary to
the letter, the intent, or both the letter and the intent of the rule:

1. John brings his B-B gun and ammunition to school.
2. Sandy is making believe that a stick he found on the playground is




a sword and is chasing several classmates who are pretending to be

dragons.
3. Emily brings in her father’s hunting rifle for show and tell.

4. Paul brings a toy to school that can change from a robot into a
rocket launcher.

5. Matthew brings a loud, battery-operated siren to school and wants
to use it curing indoor recess.

6. Michael and Nicole bring toy trucks to school and are playing a
game they call “srash’’ during recess.

The instructor should feel free to elaborate on the above circumstances
so as to enrich students’ discussion.

A variation of the above activity would be to explore the principle of
freedom of speech in vatious contexts as related to whether or rot specif-
ic forms of speech ate protected by the First Amendment to the Consti-
tution. For example:

1. Jackie calls Louis a2 dummy.

2. Ian yells, *‘Fire, fire, fire,”’ in a crowded movie theatte when thare
is really no fire.

3. Maty decides that to protest American involvement in El Salvador,
she is going to burn the flag of the-United States.

4. Workers at a local place of business put various posters around
tcwn, hand out leaflets, and take an ad in a newspaper, all of
which express their discontent with what they believe to be unfair
working conditions.

5. A newspaper reporter writes a story in which he accuses a govern-
ment official of lying. The report indicates that the information
cited came from 2a reliable source, but when asked to divulge the
source of the information, the reporter refuses.

Elaboration of the above circumstances and the initiation of research
are likely to make the activity more substantial and valuable.

Activity 5: Mock Trial

Objective: To extend and reinforce students’ thinking skills by distin-
guishing between the letter and the intent of 2 law.

Method: This activity makes use of a well-known children’s story as the
basis for conducting a mock trial.

For example, the stoty of Go/dilocks and the Three Bears might setve
as a basis for examining the letter and the intent of the law as related to
breaking and cntering; the stoty of Litt/e Red Riding Hood could be
used to explore the legal concept of assault and battety; or Jack and the
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Beanstalk could be used to study the concept of robbery. The latter
would, of course, require the instructor to change the ending of the stoty
such that the Giant lives and makes a complaiat to the local police indi-
cating that Jack robbed him of his possessions.

Whatever story is chosen, students should recreate a teial in its entire-
ty. This entails selecting students to act as major protagonists from the
story and choosing other children to participate as defense and prosecut-
ing attorneys, witnesses, judge, juty, and police. Students must conduct
various types of reseatch relative to the legal principles involved in the
particular story and those pertaining to more generalized legal concepts,
such as preparation of bricfs, admissable evidence, depositions, court-
room procedure, and role responsibilities. Additionally, they must care-
fully study the facts of the story in order to adapt it as 2 mock trial and
to thoroughly prepare for patticipation in their panicular roles. Follow-
ing the accomplishment of these activities, students are ready to conduct
the mock trial.

It should be noted that the mock trial is not a play. For example, al-
though lawyers should prepare questions and review these questions with
their teacher, the actual posing of such questions to witnesses should not
be rehearsed. Instead, the simulation of the ttial should occur as natural-
ly as possible so that all participants are provided with the opportunity to
act and react in a manner that encourages students to think on their feet.

Videctaping the mock ttial will enable students to discuss the perfor-
mance of their role responsibilities as they relate to both the process and
the ultimate outcome expressed by the verdict.

Activity 6. Defining a Concept

Objective: To enable students to understand how variations in circum-
stances may affect the definition of a specific concept.

Method: The instructor begins this activity by placing the word *‘vio-
lence’’ on the chalkboatd and asking students to define and brainstorm
examples of violence. Thereafter, s/he offers the following situations and
discusses each one with students relative to how they conform with or
create differences in the meaning of the concept of violence.

Sttuation A: Brett doesn’t like one of his classmates, Tyrone, because
Tyrone comes from a wealthy family and Brett’s family is poor. Brett
waits after school for Tyrone and starts a fist fight with him.

Sttuation B: Matjorie is walking home from school after dance class
and is tackled to the ground by two older boys who want to steal her
moncy. Her friend Matk sees what is happening and shouts, ‘‘Leave
her alone!”’ The two boys pay no attention to Matk, so he picks up a

234

-




T

stick and uses it to beat the two boys off Matjorie until they, Marjorie
and Matk, are able to run away.

Situation C: Carlos’s mother, Virginia, is determined to do all that
she can to prevent the spread of nuclear weapons. In her town there is
a factory that manufactutes the guidance systems for nuclear war-
heads. Carlos’s mother has done everything possible to have the fac-
tory closed. She has written to her congressman, her state senators,
and even the President. She has also submitted a petition to local and
state officials with the signatures of over one thousand people who
agree that the factory should be closed. In part, the petition states
that by helping to produce nuclear weapons, the factory is threatening
people throughout the country with grave danger and, in a sense, is
holding people hostage as a result of that threat.

Virginia’s efforts have no cffect. She decides that the only way to
close the factoy is to use force to destroy the building. Virginia piants
a time-bomb in the factory which is set to explode at a time when Vi:-
ginia is certain that no one will be in or near the building. The bomb
cxplodes as planned, destroying the building. No one is physically
hutt, but obviously all the people who ate employed in the factory
lose their jobs.

Situation D: Batbara is a college student who is opposed to the denial
of human rights in the Union of South Africa. The college she attends
maintains 2 large number of investments in the Union of South Africa
which help to support that country’s economy and, in turn, support
buth the government and its policies. Barbara decides that one way to
help change those policies is to protest economic support of the coun-
try and its government. Since her college provides such support
through its investments, Barbara organizes and conducts a sit-down
strike of students and faculty. The strike is so successful that no classes
can be held and, as a result, non-sttiking students complain that their
right to attend classes has been denied. Batbara explains that she and
others involved in the strike ate practicing passive resistance which she
believes is protected by the Constitutional right of freedom of speech.

In summary, it should be noted that all of the above activities have
been successfully used with students. Additionally, beyond the develop-
m - of thinking skills, the learning expetiences involved readily lend
thetselves to fostering creativity, research skills, and a wide variety of
abilities that are ordinarily components of social studies and language
arts curricula.
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DEVELOPING THINKING SKILLS
IN MUSIC REHEARSAL CLASS

by Douglas E. Reahm

As Douglas E. Reabhm notes, music educators may a2 first find difficulties in in-
troducing thinking skills into music education: performance classes, which empha-
size ensemble playing, seem to run contrary to individual decision making. Stu-
dents are asked to replicate a composer's music, not to think for themselves.
However, Reabm maintains that '‘musicianship is largely a process of making deci-
sions,”" and thinking skills instruction should be integral to the performance class.
He suggests teaching students to think critically about the music they are playing,
searching the best alternatives of tone and tempo, analyzing “‘what is not on pa-
Der''—the exact type of attack, a personal sound, the tone colors.

This chapser is reprinted by permission from Music Educators Journal. Copyright
© 1986 by Music Educarors National Conference.

The author & former Supervisor of Music, Grand Rapids Public Schools,
Michigan.

School districts ate seatching for ways to teach students to think. The
knowledge explosion has convinced us that the facts and figures we teach
today will be less uscful in the future than the skills of gathering,
processing, and assessing information. What can music educators do to
teach higher order thinking? Much of what we do runs contrary to indi-
vidual decision making, especially in the performance classes where the
ensemble is expected to play or sing as a group under the direction of
the teacher. We teach students to replicate the music of the composer
rather than to think for themselves. Is that our major goal? Are there al-
ternatives to the lock-step rehearsal techniques which develop fine per-
formers but do not teach students to be critical thinkers about the world
of music?

Many of our sccondary music performance classes do not encourage
students to learn that musicianship is latgely a process of making deci-
sions. The morc subtle the decisions, the less obtrusive the nuances of
the music, and the more musical the petformance. True musicianship is
a melding of technical skills and decision making in how to image the
music so the listener is not focused on the notes and the performance
medium but drawn to the expressive thoughts which the music conveys.

Music eduvators have an obligation to teach higher otder thinking in
the performance class. The students need to know that many perfor-
236
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mance decisions are made consciously by the teacher and reflect both
training and personal insight from years of performing, analyzing, com-
paring, and thinking about various styles of music.

Thinking is a process of reflecting upon, weighing, arguing, and sup-
porting alternative points of view. In its technical definition it has a hier-
archy of syntactical, logical, argumentative, and verbal principles to be
mastered. It deals with inference, assumptions, and contradictions. In
the educational setting the student cen advance ideas, share reasoning,
and hear the objections of other students. It is not necessarily focused on
picking out errors, but is a search for the best alternatives through logical
thought, sound argument, and perceptive insight. In order for this
process to happen, the student must see that alternatives exist, know that
decisions are being made, practice thinking skills, and be allowed to pat-
ticipate in some outcome.

Can we teach our students to think critically about the music they are
performing? Yes, if we struicture cur classes to allow it to happen! This
structure should involve the student in an analysis of performance op-
tions, experimentation, and conducting, as well as ctitical analysis of the
teacher’s interpretive decisions. In this way the students will become 2
thinking part of the class and be less like an organ pipe sounding at the
touch of the organist. Instead of our being a conductor, we can assume
the role of edurcator/conductor.

PERFORMANCE OPTIONS

The music that our secondary school bands, orchestras, and choits per-
form is printed on paper and has visual symbols to ditect both the player
and the teacher in its interpretation. We should not only teach the sym-
bols on the paper, but also analyze what is #oz on the paper. The cre-
scendo and decrescendo markings are there, but the exact degree of am-
plitude is not there. A metric marking may be there, but the relative
ter:po changes are stated in broad terms and are left to the conductor’s
disczetion. The notes are there, but the exact type of attack may be dis-
ctetionary. The tone colors produced by the performing group ate a com-
bination of the teacher’s personal sound preference and the group’s play-
iny or singing skill.

Teachers know that many of the symbols have relative meanings and
that we make many decisions regarding their interpretation. Does the
student know we are doing that? I think not. We instill our view of the
performance options by repetitive drill until we ate satisfied. We lead
the students to believe in our finest autocratic tradition that there is but
onc way for the music to be petformed. They perceive the teacher’s di-
rection as an attempt to achieve that single avenue to petfection. We
pattern too many of our reheatsal techniques in the secondary school af-
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ter the maestros of the symphony. Those techniques have a place in the
education of young people, but they must be balanced by the broader
perspective that only three percent of our students will become career
musicians. The others will become amateur musicians and consumers.

We owe it to our students to let them know when we make critical
and creative decisions about how the music will be performed. Tell the
class the thoughts going- through your mind during the rehearsal.
““Band, that section was louder than I think it ought to be because I
want to prepare for section B. How loud do you think A should be if
there must be a contrast between the two sections?’’ *‘Choir, we can
slow this to a crawl at measure 34, but I wonder if we can get it back to a
run again. I would like three suggestions of possible ways to perform
measutes 34 through 55. What do we want to create here?’’ This should
not imply that students will make the final selection of performance pa-
rametets, but they will learn that decision making is a part of rehearsing.

Some teachers may be concerned with the amount of time this routine
would take away from the rehearsal. This is a part of the cutriculum and
therefore an integral part of the class time. We base confidence in the
knowledge we gain largely on the attention we have given to alternatives.
This process of alternative investigation will enhance the knowledge and
thus the understanding of the students, leading them to better
musicianship.

EXPERIMENTATION

In addition to investigating viable options, we should encourage bold
experimentation in the music class. We should even make it possible for
some nonmusical things to happen. We often leave the impression that
there is one and only one way to perform the music. This short-changes
the student. Time should be devoted to experimentation.

Each student in the class shonld believe that the music can be per-
formed in a unique way according to his or her own specifications. Many
of these performances will fall short of accepted musical standards, but
we are teaching, not performing.

When the class has a good grasp of the notes and the basic interpreta-
tion of a section of music, ask that they each write ways they would
change the dynamics, tempo, tone color, or phrasing of the section. The
truly courageous teacher will let them alter notes both thythmically and
tonally. Select three or four students to share their concepts with the
class. Discuss the students’ ideas to help you and the class define exactly
what the originater is seeking. Allow for discussion and dissension. This
will open some eyes to the decisions the composer as well as the conduc-
tor must make when creating or recreating a composition. Conduct the
class in 2 rendition of those concepts. Before discussing the outcome, ask
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each student to write down his or her reaction to the interpretation that
was played. This provides an avenue for practicing independent judg-
ment. Any subsequent discussion will have greater meaning when the
student can compare her or his own opinion with those of others in the
class.

There is a point to having students write their ideas on paper aand hav-
ing the teacher conduct a rendition incorporating some of those ideas.
Pencil and paper are not out of place in the music reheasal class. Stu-
dents will have ideas, but they may not be well formed until put into
words on paper. The writing nced not be lengthy or detailed, but it
should be thoughdful. Since we are primarily interested in the class’s
hearing and participating in the sound of the various experiments, the
teacher’s conducting will serve to focus on the listening rather than the
mechanics of the exercise. It will also add credibility to the students’ sug-
gestions. Some students may not wish to share all that they have written,
but the excrcise will still serve as a though. base for them during the
analysis and discussion by the class.

An advanced step in expetimentation would be for the class to be
taught only the notes of a new selection, devoid of any interpretation by
the teacher. The student versions can serve as a gauge for the teacher to
measure the degree of musical development of the class.

CONDUCTING

Those of us who conduct know that one of the best ways to feel the
music is through the act of moving our arms, hands, and bodies when
conducting. Our minds have rationally defined our expectations of the
music, but our physical movement clatifies and alters those expectations.
We say, ““This feels right,” or *‘It just does not feel right.”’

Our students need opportunity to feel the same things we do. Each
purchase of band and orchestra music sets could include one or two addi-
tional conductor’s scores. (Choral music in octavo form already has all
the parts printed, so extra purchases are not necessaty.) One or two stu-
dents should be selected each class period to be relieved of their singing
or playing responsibility. Conductor’s stands could be set up to the right
and to the left of the teacher’s stand, and the students could be allowed
to conduct along with the teacher during the hour. The teacher could
stop occasionally and ask them what they have scen and heard. Many in-
strumentalists will have never seen other players’ parts, and their atten-
tion should Le drawn to the activity of other instruments.

Over time, cvery student in the class should have multiple opportuni-
ties to conduct. As they become more proficient, the teacher might ask
one of them to conduct 2 section and make personal decisions about the
music. It would even be appropriate for the student to go counter to the
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printed expressive matkings—for example, petform a forte where a piano
is notated—and experiment with the music. In this way each student will
have alternative ways of thinking and feeling about the music. The other
students will benefit from the varied interpretations of a given section of
music.

Being put in command of the ensemble makes the student conductor
hear and think critically about the music. How many of us have benefit-
ted from fine educator/conductors who entrusted us with responsibilities

at an carly age that enabled us to develop our musicianship? There
should be more.

ANALYZE THE TEACHER'S INTERPRETATION

This may be the hardest and yet the most rewarding segment of the
process of teaching thinking. Should the students challenge the teacher’s
interpretive decisions?

If the previous parts of this process have been exercised, the students
will develop a trustworthy conception of how various types of music
should be petformed. If there is a degree of difference between the
teacher’s standard and the student’s, there should be 2 place in our edu-
cational setting for those differences to gain credibility. A challenge for
the teacher would be to program a student-conceived interpretation on a
public concert. Make the audience aware of this teaching and learning
technique. Let them participate in the educational experience which goes
beyond performance. Such a program would gain high marks from the
patents as well as the administration of the school. Parents know little of
the education we provide in the classroom and believe we teach only to
the performances we present. They enjoy leatning about what their sons
and daughters are learning in school as much as they enjoy secing 2nd
hearing students petform.

Teaching thinking skills in the music class will serve a dual purpose in
the cducation of the student: to develop independent musicianship
through critical thinking, and to teach students to wrestle with ambigu-
ity in subject matter within which there is no single right answer. There
atc many right answers which must be decided among in music. This
practice of confronting equally viable alternatives will serve the student
well in making decisions outside of music throughout life.

Music educators often feel pressure to justify music’s existence in the
cucriculum. The best rationale for music in the educational life of every
student is this: Music is an exnression of reality and is as legitimate as
any other expression of reality by human thought, be it in words, num-
bers, or visual images. If music is an expression of reality by human
thought, then we should include tl.c aspect of teaching the thinking pro-
cess in our music classes.
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IToxt Provided by ERI

DEVELOPING HIGHER-ORDER
THINKING SKILLS IN HOME
ECONOMICS: A LESSON PLAN

by Nancy A. Watts

Nancy A. Watts notes that—contrary to popular assumptions— thinking shills have
long been central to home economics instruction. The home economics student is con-
stantly faced with a range of choices in the markesplace that require informed decision
making. However, Watts notes that thinking shills instruction may be absent in areas
of traditional skill instruction, such as dlothing and textiles. Watis maintains ki
thinking skills instruction should be part of even thesc areas—that we should “stop
‘teaching' Home Economics :kills and model thinking in our classrooms."" She pro-
vides a detzilsd iesson plan where students apply thinking skills 1o fabric construction.

The author is a Mensor Teacher for home economics and computer strategies at
Lods Senior Elementary School, California.,

Home lLconomics studies ate rarely if ever mentioned or discussed
when talking about higher-level thinking in the classroom. Yet critical
thinking is not a2 new concept in Home Economics. In fact, in many of
the ateas of Home Economics, higher-level thinking is a most integral
part of the curriculum.

If a person is adept at thinkin] ciitically, she is adept at gathening, analyzing,

synthesizing, and assessing information as well as identifying misir.formation,

disinformation, prejudice, and one-sidedness. A student with sucn skills will
have the tools of life-long learning. . . (1, p. 1).

For example, in con. . ser education students learn to gather, analyze,
sy: duesize, and assess information in ik« marketplace. In interpersonal
relationships, we are teaching problem-solving and decision-making
techniques. Live is a series of choices and Home Economics teaches
choices.

Are we doing as muck. with a traditionai skill area such zs clothing and
textiles? Or ate students becoming bored with discussion in which they
arc asked to siinply ides =ufy what teachers aiready know? The challenge is




to stop teaching Home Economics skills and to model thinking in our
classrooms. The following lesson plan for an cighth grade Home Eco-
nomics class takes the learning of fabric construction out of the area of
demonstration and memorization, into the area of higher-level thinking.

Background: The students have had no instruction in fabric construc-
tion and most have little, if any, background in fabrics.

Objective: Using previous knowledge of categorization and characteris-
tics, students will categorize twelve fabric samples into three methods of
fabric construction.

Preparation: Assemble a set of twelve fabric samples for every three or
four students. Fabrics mouzited on card stock will be easier to handie and
more permanent. Samples should include the following:

¢ woven fabrics, with and without nap

¢ knit fabrics, with and without nap, sheer

¢ felt, non-woven interfacing, synthetic suede
¢ at least three samples in the same color.

A student task sheet, similar to Figure 1, should be given to ecach stu-
dent. If possible, a small handheld microscope (2) for each group of stu-
dents will enable them to gather more information.

The lesson will requite 2 minimum of one day and no more than three
days, deprnding on the class ability and the objectives of the teacher.

After :ach student has a copy of the task sheet, expiain that the as-
signment is not a test, nor is there just one correct answer. They are not
expected to know all about these fabrics, but to look for characteristics
that ecach may have in common with others.

Make certain students understand the terms ‘‘characteristics,”” *‘cate-
gorization,”” and ‘‘fabric construction.’”’ Most especially make certain
students understand the concept of fabric construction. Perhaps compare
the construction of fabric to the many ways 2 wooden fence may be con-
structed. When talking about ways of categorizing fabric construction,
discuss characteristics briefly, because you want students to identify char-
acteristics already in their knowledge. For example, *‘Since you have
three samples of blue fabric, can you assume that because they are all
blue they are all made the same way?”’

Explain that you have already given them one picce of new informa-
tion, in that on the ditto you have said, ‘“Three methods of fabric con-
strtuction,”’ and have given them three columns in which to record their
observations.

242




They first need to sort the samples into three groups, relying on what
they perceive to be common characteristics. Record the numbers of cach
group, onc sct in each column. Students are then to record the common
characteristics that caused them to think they were made by the same
methods. (See Figure 2.)

The final part of the assignment involves students creating 2 name for
cach of the three types of construction. Assure them thete is no one cor-
rect name at this point in the assignment, but that it must be based on
the common characteristics. Some of the more interesting, creative types
of construction have included ‘‘wire” and *‘chain” to describe pressed
and knit construction.

Give each group a set of fabric samples. (Code each set with a letter
and cach sample with a number for ease in sorting later.) Allow student
groups to work at their own pace and in their own way. Monitor cach
group to make certain they understand the terminology and the task to
which they have been assigned.

After groups have had time to complete this portion of the assign-
ment, give them 2 handheld microscope, briefly demonstrating its use.
Ask the groups to see if they can find any additional information to help
in correctly categorizing the fabrics. Direct them to add it to their task
sheet.

The following day, or as appropriate, conduct a class discussion on
their findings. Carefully discuss their findings, possibly charting the in-
formation on large sheets of paper. Have students niake corrections and
additions as necessary on their papers. Through the discussion some con-
clusions will be drawn by the class as 2 whole. Use this as a springboard
for fusther discussion of fabrics and fabric construction.

Junior high students need to develop skills in gathering, analyzing,
synthesizing, and assessing information. Students need to be taught
thinking skills. Give them every opportunity possible to learn.

REFERENCES

1. “Introduction—The Heart and Core of Educational Reform'' In Program
and Absiracts. Sonoma, Calif.: Third Interrational Conference on Critical
Thinking and Educational Reform, 1985.

2. Tasco’s 30 Power Illuminated Microscope, ‘‘The Little Looker.”’ Cost $6.95
(plus shipping and handling) at present writing. Silver Burdett Company,
Western Regional Office, 1559 Industrial Road, San Carlos, CA 94070.
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LOD! SENIOR ELEMENTARY SCHOOL
Home Economics 1

Name

Date

Period

Textiles Unit — Fabric Characteristics*
ldentify Method of Construction

ASSIGNMENT: Look at each of the fabric samplesin your set, seeing if you can find
fabrics that have been constructed by the same method. The tt ee methods of fabnc
construction are reprasented by the samples.

Categoriza ths fabrics; list common characteristics, give each ca\.\gory or group of
fabrics a name you feel is appropriate.

Card #'s Card #'s Card #'s

J
Common Common Common
Characteristics Characteristics Characteristics

Name of this category Name of this category Name of this category

*Characteristic — A trait, quality, or property distinguishing an individual, group, or
type from every other member of its class or kind.

PLEASE BE CAREFUL WITH THE FABRIC SAMPLES. TRY NOT TO STRETCH OR
DAMAGE THEM.

N. Watts Figure 1.
9/85
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LODI SENIOR ELEMENTARY SCHOOL
Home Economics 1

Name

Date

Period
Textiles Unit — Fabric Characteristics*
Identify Method of Construction

ASSIGNMENT: Look at each of the fabric samples in your set, seeingif you .an find
fabrics that have been constructed by the same method. The three methods of fabnc
construction are represented by the samples.

Categorize the fabrics, list common characteristics, give each calegory or group of
fabrics a name you feel is appropriate.

Card #'s Card #'s Card #'s

[, 910 |34678 |2517,/2
Common Comtnon Common
Characteristics Characteristics Characteristics

£27- _stetehes | e Hreats |
st sof# o7 streels

T-<sthir7
wire <haim old (g<hioned

Name of this category Name of this category Name of this category

*Characteristic — A t:ait, quality, or properly distinguishing .2n individual, group, ot
type from every other member of its class or kind.

PLEASE BE CAREFUL WiTH THE FABRIC SAMPLES. TRY NOT TO STRETCH OR
DAMAGE THEM.

N. Watts Figure 2.
9/85
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USING LITERATURE TO DEVELOP
CRITICAL THINKING SKILLS*

by Maria Tymoczko

Maria Tymoczko shows how four types of critical thinking—induction, deduction,
constructing sound arguments, and model making/theory butlding—can be used in
the study of literature. She provides numerous examples of the development of these
thinking skills and suggests that the humanities bave z2riain advantages over science
and math for improving these skills in students. In the humanities, unltke those more
technical areas, the student can ‘‘gencerate a question that has not yet been answered
and that will still be within bis or her grasp to answer.”’ Tymoczko finds that critical
thinking in literary inguiry results in an open-ended, challenging learning experience
Jor both students and teacher.

The author is Associate Professor of Comparative Literature, University of Massa-
chusetts, Amberst.

Literature is rarely put forward as a vehicle for teaching critical think-
ing, yet it is as capable of teaching students to think well as the disci-
plines most often credited with promoting these skills: math, science,
logic, and philosophy. After a brief review of vatious aspects of critical
thinking, I will suggest strategies for teaching these skills in literature
classes.

Four types of critical thinking ate commonly addressed in our educa-
tional system. The first is induction: the ability to draw conclusions from
data and specific facts. The second is deduction: the ability to reason
from premiscs, to move from the general to the particular, to understand
implications of a hypothesis. Both induction and deduction ate involved
in the construction of sound complex atguments, and in the ability to
criticize 2rguments. Both are also involved in model making and theory
building. Model making and theory building, in turn, generally involve
a positive feedback loop, whereby known data suggest a theory or model,
and that model is tested and refined by further investigation and experi-
ment or data gathering.

Mathematics teaches critical thinking primarily because it exercises stu-

*Copyright © 1986 by Maria Tymoczko.
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dents’ powers of deduction: they learn to construct proofs, to move from
axioms to theorems. Science teaches critical thinking primarily by teach-
ing students induction—the basis of the scientific method 2nd experi-
mental design—as well as the rudiments of model making and theoriz-
ing. Philosophy teaches students both the principles of logic—on what
basis deductions and inferences are valid—as well as ways of constructing
arguments. Typically in philosophical arguments, students learn to at-
tend to gencral principles and their implications, as well as to modify as-
sertions so as to accommodate specific examples-~that is, students are
trained practically in both deduction and induction. Literature is as fine
a tool for teaching critical thinking as any of these disciplines. Though
literature may not offer opportunities for rigorous proof as mathematics
does, or for quantitative experiment as science does, for teaching critical
thinking as a whole it is one of the most flexible disciplines in the
academy.

The following sections contain four successful strategies for teaching
critical thinking using literature. My examples are taken from courses I
have taught in Irish Studies and Comparative Literature; analogous types
of questions and approaches can be used in any literary field.

INDUCTION

Literature courses can be structured around units of inquiry. That is,
readings can be treated as data that will generate general conclusions to
questions that have been raised. This is a technique that every literature
teacher uses. For example, in secondary schools we use such strategies to
get students to delineate the characteristics of short stories as opposed to
novels, or to define different sorts of comedy.

It is a technique that comes into its own on the college level, however,
when students can e put to work on questions that have no simple an-
swer. The following are examples of questions that have proved success-
ful: What ate the distinguishing features of fantasy literature? How does
audience affect authors’ treatments of form and content? What are the
differences between children’s literature and adule literature? What folk-
lore exists at a university and what ate its functions? In what ways is
Yeats indebted to native Itish tradition? Questions aimed at the develop-
ment of inductive arguments can be posed regarding specific woiks,
genies, periods, and theoretical issues.

Such an inductive approach to literature can be used tc st-acture




whole courses, as well as units within courses. It can, for example, be
used in a thematics course, such as ‘*The Theme of the Otherworld in
Medieval Literature,”’ in which students can be asked to define the typo-
logies and functions of the Otherworld in a specific body of literature.

Students can also be taught induction by being encouraged to do in-
vestigative independent projects as final papers. In my classes students
have undertaken experiments as diverse as an investigation of oral trans-
mission to seec how well pcople remember various types of stories told to
them, and a survey of eatly Irish literature to determine the role sounds,
noise, and music play in the corpus.

Material approached this way will teach students to generate conclu-
sions for themselves about individual works and more general aspects of
literature on the basis of texts at their command. That is, students will
evolve not only as more critical independent readers, they will also devel-
op metaliterary skills—the basis of theoretical inquiry to be discussed be-
low. Emphasis on induction also encourages students to be specific and
precise in their thinking—characteristics as valuable in literary discourse
as in other fields.

When students learn that a class has an investigative approach, they
begin to generate questions themselves and to answer those questions as
well. That is, a learning environment that attends to the critical thinking
skill of induction promotes curious and lively habits of .nind. In order
for such an atmosphere to flourish, however, the teacher has to be ready
to listen to and consider carefully the students’ assessments of the texts
at hand. Indeed such pedagogical openness is essential for teaching and
encouraging all critical thinking.

The humanities offer 2 more satisfying field in which students may
undertake inductive inquiries than even the sciences. For in the sciences,
it is rare that a student can generate a question that (1) has not yet been
answered and that (2) will still be within his or her grasp to answer. For
many students, scientific questions in beginning or even middle-level sci-
ence courses and scientific experiments, particularly those that repeat
classic experiments of the past, have something of a contrived nature and
seem a repetitive exercise. In humanistic fields, particularly literature,
any student on the college level will be able to ask some questions that
have not been answered and to generate feasible answers to those ques-
tions. This is possible because some of the raw materials of literature
(namely, some texts) are more accessible, basic analytic techniques ate
easier to master, and the experimental designs are generally simpler than
the analogous materials, techniques, and experimental designs of scien-

tific fields.
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DEDUCTION

Deduction is also a critical thinking skill that can be taught and rein-
forced through litcrature. Again whole courses as well as units can be or-
ganized around a deductive investigation. In a literary setting deduction
genctally takes one of the following forms. In the first form, a course be-
gins with an assertion (Proposition A), and ask what follows from this as-
sertion. For example, students can be presented with the information
““the Celts had a strong belief in the Otherworld,”” and then asked in
what ways this belief appears in and shapes Celtic literature.

A second form that deduction often takes is to ask an if-then ques-
tion. I’ such and such were true (Proposition B), what would then fol-
low? The conclusions can then be assessed to see whether they are true or
whether they lead to a reductio ad absurdum. For example, students
might be asked to consider what follows from taking James Joyce serious-
ly as an Irishman writing in the Irish tradition. The deductions that fol-
low from such 2 proposition may tepresent significant new criticai depar-
tures; indeed, for the example at hand, one can show that the converse,
a prominent critical stance regarding Joyce as disconnected from the Irish
tradition, does in fact lead to a reductio.

Incorporating deductive strategies in the framework of literature classes
not only develops students’ general critical thinking skills, it makes them
better students of literature. It encourages depth of inquiry, and an at-
tention to consistency. Teaching deductive strategies of the second sort
alto teaches students to be open to possible arguments; in short it makes
for more creative minds. At the same time, such approaches provide stu-
dents with ways of testing arguments so that their creativity is
disciplined.

An advantage of using literature as a mode yor teaching critical think-
ing skills related to dedwction is that literature is more concrete than
mathematics. Students who have difficulty manipulating mathematical
symbols can, thus, still learn these habits of mind. Moreover, by exercis-
ing dednction in a conctete domain such as literatare, students can more
easilt learn to apply these critical thinking skills to broader aspects of
their lives. They come to understand more readily the implications, for
example, of their major life choices on other aspects of their lives.

CONSTRUCTING SOUND ARGUMENTS

Most complex arguments evolve from <he interplay of both induction
and deduction. In practice, the questions posed to student. generally do
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not depend on cither pure induction or pure deduction for their answers.
In order for students to construct arguments well, they need to be able
to move back and forth between various types of critical processes. The
development of this sort of mental flexibility is a particular strength of
the discipline of philosophy, but literature classcs are also ideal places to
learn to construct arguments.

The central aspect of a successful strategy for teaching students to con-
struct sound arguments turns on asking them real questions to which
thete are no standard answers in the critical literature and to gec the class
to work collectively on these questions. This is a technique borrowed
from philosophy which teaches complex argument by engaging students
on real questions that contemporary philosophers debate. Though stu-
dents may be taught the history of the dialectic on the issue, such history
is presented primarily to shatpen students’ wits and to increase their
awareness of the issucs involved. That is, the history of the debate is
taught to students in order to facilitate students’ own arguments and po-
sitions on questions for which no consensus has been reached. Current
philosophical topics discussed by students include the relation of names
to referents, the natute of translation, the implications of mathematical
proofs generated by computers, the logical basis of altruism in moral sys-
tems, and so forth. These are aiso areas on which there is lively debate ir.
the professional journals.

Such questions should be a significant element of every course taught.
Examples of questions I have proposed in recent semesters include the
following. Waat arc the differences between science fiction and other
types of fantasy, and are these differences theoretically significant? Aze
Celtic poets shaman figures, and if so, how does this affect our under-
standing of their poetty? Are there signs of thematic coherence in the
Welsh Mabinogs? What is the nature of James Joyce’s female figures? Is
Arthurian romance a form of fantasy literature, and * so, bow does this
medicvai gente relate to and differ from modern fantasy literature?
These are questions on which literary critics have no agreement, and yet
all are capable of being approached by undergraduates who have read
appropriate primary literary texts.

There are several advantages in posing such questions to students.
First, if there is no standard critical position on a topic, then students
will in fact be thrown onto their own mental resources for a solution. .
They do not have the casy option of turning to an authority for the
Truth; they must puzzle over the question and reason out an answer.
Second, asking such questions makes the class an actual forum for inqui-
ty, not a Socratic exercise. As positions evolve, students have a genuine
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sense of accomplishment—they see that their critical reasoning and argu-
ments have been effective in achieving an increased understanding of the
problem at hand. They have become in a small way members of the
community of scholars.

Moreover, if open questions ate posed then the instructor also is en-
gaged ip the process of argument and i investigation. There is nothing so
undermining to a student’s sense of confidence in his or her growing
powers of critical thinking than to believe that the teacher knows it all,
that the student’s own struggles with the topic are in some way a sham,
that the teacher is bored with the students’ thoughts because the teacher
has heard it all before, that there is only one answer (the teacher’s) to be
discovered. Such patronizing attitudes are mosc easily avoided if the
teacher also has an investigative attitude toward at least some of the ma-
terial in a course.

A teacner’s openness will also influence the mode of discussion and ar-
gumentation. If the teacher is a member of the process of inquiry, then
it is not up to the teacher alone to assess students’ atguments as they
evolve. This facilitates students’ talking to each other, learning not only
to construct and advance atguments, but to assess and challenge the ar-
guments of others as well. Both are aspects of critical thinking. This sort
of discussion provides opportunities for students to practice all aspects of
argument formation: making assertions on the basis of evidence (i.c., in-
duction from a close textual reading), offering counterexamples, and so
forth. A teacher can also introduce deductive reasoning as a criterion for
evaluation of arguments presented in the discussicn: if x is the case as is
being asserted, what would the implications be? Thus, students can learn
to use reductio arguments in intellectual discousse.

One advantage literature classes have over philosophy classes as a for-
mat for training students to form sound arguments is that the arguments
are generally constructed with reference to a closed domain—that is, the
litcrary text or texts under discussion. This is a relarive equalizer for class
pamapants the 2bility to think critically is foregrounded, and less ad-
vantage is given to students on the basis of their general knowiedge.
Moreover, the basis of evidence and the source of inductive argument are
morte defined—namely, the literary works under discussion. This sort of
structure and framework for argumentation facilitates the process of
learning to think critically. It offers security to those students particularly
whose educational backgrounds may not be strong of who may be uncer-
tain about the process of constructing arguments, because it presents a
limited field of reference which can be mastered by all cless participants.
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MODEL BUILDING AND THEORY FORMATION

Recently theory has become a topic of great interest to teachers of lit-
crature, and literary theory has begun to be incorporated into many
courses or to be the primary subject of literature classes. Model making
and theory building are major aspects of critical thinking, and literature
offers many opportunities to engage in these processes. Students have
the opportunity to build such skills in more traditional literature courses
as well as in courses directly devoted to discussions of literary theory.

Model making and theory formation are second-order critical thinking
skills. That is, they presuppose the ability to handle induction and de-
duction, to gather and assess data, and to form well-reasoned arguments.
This is an advanced critical skill, but one we expect members of our soci-
cty to understand and master. Model making in the domain of literatusc
is, of course, no different as a process from model making and the search
for theoretical formulation in other intellectual disciplines. Theories at-
tempt to coordinate and explain phenomena, as well as to predict. Liter-
aty theory addresses many aspects of literature—from genres, to the rela-
tion of text and author/tellet, to the place of the literary work in its
cultural setting.

There are at least two aspects of theory formation that can engage stu-
dents, even those who are leatning basic critical thinking skills. Students
can learn to assess existing theories, to test them and modify them. Stu-
dents can also be engaged in the steps involved in the construction of
theory.

An example of the former might be a course such as *“The Celtic Basis
of Arthurian Romance.”” In this course, after determining what aspects
of medieval romance should be accounted for by a theory of genre devel-
opment and after deciding what would count as an adequate theory of
the origin of romance, students can test the Celtic hypothesis of the ori-
gin of romance on the basis of a representative selection of significant ro-
mances and Celtic literaty texts. Students in this type of framework can
discuss theories abstractly, can be piesented with 2 specific theory, and
can also be given material for testing the theory in question.

Another approach to stimulate the understanding of theory formation
might occur in a course such as ‘‘Medieval Lyric.”” Students can sutvey
the range of non-narrative poetic types in medieval literature. The inade-
quacies of traditional definitions of lyric to inscribe medieva! poetty, as
well as the inadequacies of theories that see classical literature and Medi-
eval Latin literature as the fountainhead of medieval vernacular poetry
can be presented. The focus in the course would be on developing alter-
nate models for the medieval corpus. This example illustrates one of the
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practical advantages ol theory and model formation: such activities en-
courage students to develop literaty breadth. When students see that
countercxamples to theories can often b~ generated by a broad considet-
ation of texts, students gain cnchusiasm for the sort of spade work and
research that mastery of any field requires.

A third example of teaching students about theory formation might
occur in a freshman-level cousse such as ‘‘Fantasy and Literature.’’ Such
a course can present a theoty of a particular genre of literature step by
step, illustrating the complexity of theory formation, showing how defi-
nitions must be established, examples brought forward, evidence incor-
porated. The theory develeped can be related to other theories of the
genre, as well as vo the wider framework of literaty theory as 2 whole.
Such a course, which can teach some of the fundamental elements of
critical thinking discussed above (induction, deduction, and construction
of complex arguments), can also be 2 demonstration of the complexity of
theoty formation. While concentrating pedagogically on the basic critical
thinking skills, it can prepate students for more advanced stages. A basic
course can thus also serve students whose intellectual developmen. is
advanced.

Literature again is an ideal vehicle for teaching model building and
theory formation. The basic materials to be organized by theories of lit-
erature are often highly accessible, and a sufficient amount of material
can be presented so that there is adequate data to build theories around
or test theories with. Moreover, students can be engaged on literary pro-
jects involving underworked fields, types of litetature just being integrat-
ed into academic consideration, or old problems that bear reexamina-
tion. Thus, they can try their hands at areas that are in need of
theoretical formulation or reformulation—a task which is difficule for
students to undertake in scientific fields or mathematics.

Teaching critical skills to students is never easy in a.y field. In literaty
studies, one must know the substance of a field and the critical debate
about 2 field, without being wedded to a rigid critical stance. It means
peing vulnerable before students—being engaged as one asks them to be
engaged, leatning as they learn, being open to having one’s own argu-
ments challenged, as well as being prepated to challenge students’ argu-
ments. It means giving up the safety of constant dependence on defined
positions. It means, in short, being willing to model one’s own critical
thinking as one asks students to develop their skills. There are obviously
great benefits that make these difficulties worthwhile. Students learn
thinking skills as well as content, and literary inquiry as a whole also
stands to benefit from such approaches. In addition, it makes teaching a
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tremendous adventure—one opens the door to students’ thoughts, and
one gets many unexpected and stimulating gifts in return.

On the whole, literature teachers and literary critics consider them-
selves sha~p critical thinkers. Nonetheless, literary studies ate generally
thor .7 asonc of the least likely disciplines to teach critical thinking,
largely because ia literature classes we ncither conduct physical experi-
ments nor constrct proofs. While literature teachers willingly assume
the lion's share of teaching students to write well and to express them-
sclves well, they tend to pass on the responsibility for teaching critical
thinking to other disciplines. It's time to change these sterentypes.
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QUESTIONING IN A WRITING PROGRAM
TO DEVELOP THINKING

by Paula K. Flemming

Pauls K. Flemming describes using questions o improve primary school students’
writing and thinking. She empharizes the importance of a shift in the teacher's role,
Jrom information-giver to facilitator. With nzmerous examples, including teacher/
student didlogues, Fletnming shows how a ieacher's questions of student writing can
lead 10 problzm solving and improved decision vxaking. The teacher, reading the stu-
dent’s writing in progress, observes the student's intent and asks probing questions.
Flemming shows bow different questions can have specific effects on students’ work:
they can help students expasd their work when needed, focus on a topiz, deepen the
students’ understanding of their topics, and strengthen their essays' endings. When
students externalize their thinking through writing, she finds that they develop as
bozh writers and thinkers.

The author is Reading and Writing Coordinator for the Con Val School District,
Peterborvough, New Hampshire.

*‘Should 1 draw rysclf in the jacket?’’ Bridget, a wispy, blonde fizst
grader, asks me as I walk by her desk.

I stop. ‘“What do you think?"’

Putting the tip of her thumbnail in her mouth, she looks at the draw-
ing of her jacket. She reads aloud the text written in invented spelling at
the bottom of her paper: Where is my denim jackc? She looks at me
and asks, “NO?"

*Why not?"’

““Because it wouldn't make any sense if I was saying, ‘“Where is my
denim jacket?' and I was wearing it.”’

I touch her lightly on the back. ‘‘Good thinking, Bridget.”” I move
on. .

Here we see the strategy of questioning within the context of writing
to allow the student to develop her/his own thinking process. Bridget
rose to the challenge and demonstrated that she could solve the problen:
at hand through critical thinking.

She needed me at this point in her development as a thinker, not to
provide her with the answer, but to provide her with the question to
force her into an advantageous position for engagement with her
problem.
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My role as teacher as been *‘structured away from that of information-
giver and into getting the child to develop his own thought processes’’
(2) through the use of a judicious question at the right time. Studies
conducted in the 1960s at the Metrill-Palmer Institute, a private, non-
profit educational institution in Detroit, found that parents who were
authoritarian did not encourage children to be independent thinkers.

As a result.. .these children seemed to have difficulty in handling abstract

probiams. They had difficulty conceptualizing. . . .So we undertook to train kin-

dergarten teachers to treat children as active learners, to ask questions, to set
up tasks in which the child had to solve a problem.

....The results. .. showed that the children became “faster, more effective,
reflective and flexible" learners. (2)

Teachers have been asking questions ever since schools began. Most
questions asked have stirred the dust of the mind, but have not stripped
the outer layers to expose 2 new surface. Most of the questions have
asked for literal, factual information. Questions for which the teacher al-
ways has the correct answer. Questions which tap memory only.

Construed broadly, critical thinking comprises the mental j3rocesses, strategies

and representations people use to solve problems, make decisions, and learn
new concepts. (7. p. 46)

We need to ask questions which force students to solve problems make
decisions, learn new concepts. We need to ask questions which help stu-
dents to understand what they are learning, to apply the learning, to an-
alyze, synthesize, and evaluate. Questions for which we teachers do not
always have the one and only correct answer.

The use of questions to develop critical thinking is an integral compo-
nent of 2 process-based writing program. Questions are used before writ-
ing (What wil! you write?), during writing (What will you write next?),
during revision (Which lead is better?), and during editing (How do you
know when to use a petiod?).

Questions are posed at different times to compel students to think
about what they are doing, what they have done, what they will do. The
questions oblige students to reflect on and project from their activity and
to learn from their intellectual engagement.

Beneath these thought-provoking questions rests the assumption that
students are capable of thinking. They can reflect on their actions,
words, thoughts. *“Birds fly, fish swim; man thinks and learns”’ (6, p.
189). The power for leatning resides with the learner and not the teach-
cr. Once students understand *hat teachers believe tl.2v are capable of
thinking critically, students seizc cheir power and soat.

Good questions grow from obsetvations of what the students are trying
to do in their writing. The teacher foilows the lead of the student and
the questions nudge the student forward and prepare the way for instruc-

256

257




ticn and learning. I recall LecAnn, a third grader who had used a colon
in her writing.

““What's this, LeeAnn?"’ I asked pointing to the colon.

“I don't know. It's two dots."’

““How did you happen to use them in your writing?'’

‘“Well, I poticed them when I was reading. Whenever there was a list
of things, they used the two dots, so I did."’

LecAnn had written:

This is what | did during my vacation in Maine: swam, looked for shells, fished,

;Ne?t to the movies, played with my cousin, played miniature golf and sleptin a

ent.

LecAnn thought as a writer when she was rcading. She obsetved a con-
vention of print, formed a hypothesis about its use, and filed it for a fu-
ture need. She mcpcr:mcntcd with this ‘‘new’’ convention in her writing.
The first question probed her knowledge to see if she knew the name for
this new convention. (I knew the answer.) The second question probed
her understanding of the concept. (I did not know the answer.)

I observed what LecAan had done in her writing and asked two ques-
tions to probe the depth of understanding LecAnn had rcgardmg colons.
LecAnn's answers provided the information needed for instruction.
LecAnn had anzlyzed what she read and applied the new concept in her
writing. She needed reinforcement that her hypothesis was correct and
she needed the label o apply to the new convention. I also leatned a lit-
tle more about how LecAna is thinking about the world of print.

Mike, a first grader, started putting periods in his writing. He knew
the label and told me he used periods at the end of a sentence. I then
queried, ‘“What's a sentence?’’

““It's when you come to the end of a line. See."’

He had punctuated his writing just as he said, at the end of each line,
not at the end of cach sentence:

This is a Big.

Foot it is crushing.

cars | like Big.

Foots

**What if the sentence doesn’t end here but goes on to the middle of
the next line?”’

““It’s like I said, put the period right there, at the end of the line."”

I did not push him any further in terms of his definition. I kaew his
concept of a sentence was too distant from the truth to be tampered
with. A teacher should:

give children opportunities to venfy or disprove ther own beliefs. When they
fail to discern any contradictons between therr statements and the evidence

253

257




{the teacher] has suggested, she/he dees not press further. .. .She recognizes
that more experience as well as more maturity will be necessary for more ade-
quate understanding. [The teacher] respects their ideas and does not try to
change them with a verbal explanation. (1, p. 73)

Good questions also grov. from the teacher. They are real questions
he/she has about the writing. What does the teacher want to know
about? What does the teacher wonder about? His/her curiosities provide
the fertile ground for the growth of questions. I wanted to know what
LecAnn knew about colons and how she had leamed about them.

One afternoon Peter, a third grader, and I were talking about his writ-
ing. In his story he had built 2 robot which would do anything he want-
cd. I waated to know what kinds of things he had the robot do. His an-
swer was, ‘‘Clean my room, take out the garbage, stack wood."’ He later
revised his writing to include these specifics.

Further on in his story, the main character landed on Mars. The Mar-
tians ‘‘seemed to know him."’

My curiosity again caused me to ask, ‘“What did the Martians do
which showed that they kaew him?"’
hi;;; cil, if he had been 2 real stranger, they would have attacked

Peter changed this part of his writing from The Martians seemed to
know him to The Martians didn't attack him because they remembered
him from when he was a baby.

It is sound practice to look at what the child is trying to do and ask
genuine questions, but there are different questions for different pur-
poses. One can form questions based on where the students are in their
development as writers and where they are in their picces of writing.

If the writing needs to be expanded, think, ‘“What do I want to know
more about?’’ And ask those questions. Or ask questions such as these:

¢ Exactly what happened?

o How did you (or a character) feel?

» Tell me the details so | can picture the whole episode (activity, scene, etc.).

¢ How did it start?

If the teacher senses a lack of focus in the writing, some questions that
may ditect the thinking of the writer are these:
* What are you really saying here?

¢ What's the most important reason you chose this topic? What's important
about it to you?

* What do you want your reader to learn?
» Which is the most important part of your story? Why?
* |s there anything that doesn't seem important in your story?
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* It seems as if you have two stozies here. Oneis about —_ ____ and the oth-
sr is about Which one is the more important? (exciting, special,
interesting)

If the teacher has trouble visualizing the scene, he/she might ask one

or more of these questions:

¢ Read me the places where you're pieased with your descrnption. What makes
it good writing?

¢ If | had been watching you, how would | have known that you (or a character)
felt sad? What exactly would | have seen?

If the lead or ending is weak. ask

¢ Is your reader going to by hooked into reading nght away? Why or why not?

e How else could you start (end) your story?

¢ Have you told too much at the beginning (ending)?

¢ Does the reader naed to know all that?

e What are ten other ways to begin (end) your story?

Which is best? Why?

If the teacher wauts information about the student’s understanding of

a concept ot technique, he/she can ask

e Why did you rnake this change from your first to second drait?
e How did you figure out the spellivig for this werd?

¢ This section gives me a good understanding of wha' was happening. How did
yau do it?

How did you decide to write about this topic?

How do you know wher: to use quotation marks?

What do you think of this piece of writing? Why?

What problems did you have when writina? How did you solve them?
What did you learn in writing this piece?

What's the difference between your first and last drafts?

If the teacher wants to know where stadents are in their development
as writers, these questions are helpful:
¢ How have you changed as a writer?
¢ What do you have to do to be a good writer?
. U«r@? had more time, what part of your writing would you spend time on?
What is the best story you have written this year? Why?
What makes a good lead?
What is the hardest part of writing for you?
What is the easiest part?
\What have you tried that is new for you?
What kinds of response help you most as a writer?
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(These questions have been influenced by the research wotk done by
Nancie Atwell (3), Lucy McCormick Calkins (4), Donald Graves (5), and
Susan Sowers.)

Students must think to answer these questions. They reflect on their
processes, stratcgics, and representations. They solve problems, make de-
cisions, and learn new concepts. They think about thzir thinking and de-
cision making. They use language to talk about language. They are
thinking critically.

The process of answering questions brings to consciousness what may
have been an unconscious action. Melanie, a first grader, had written the
final page to her story ‘‘Christmas Eve.”” She ended with the sentence
Kim was happy. When we were talking about her story, she asked me if
I thought happy or glad was better. Her questions excited me. She was
deliberating over a choice of words, unusual for a first grader. I asked my
usual question, ‘‘“What do you think?"’

She answered, *‘I think g/ad.”’

“Why?"

“‘Becausc g/ad means she was excited and happy all over. And Aappy
means. . .just happy, not so exciting, just happy like <miling."’

It is less important whether Melanie is correct in her definitions of
happy and glad. It is more important that she is thinking about and ana-
lyzing the meanings of words. She knows her message and understands
that she must choose the exact word to communicate her message. She
thinks about the power of words.

Students who write every day encounter problems. What will I write
about? What words will I usc to tell my story? What form will I use?
What questions will others have about my writing? These self-posed
questions cause thinking to occur.

Writing students think after they have written. They think about how
they can improve their writing. They think in response to questions
posed by teachers and peers.

Through this thinking the students are learning.

Children do not necessarily learn because adults provide opportunities for

them to use and explore materials. The children must engage in thinking about

what they do. For most children, the intervention by means of questions,

whglt‘r)\er narrow or broad in focus, numerous or few, is essential to learning. a,

p.

Teachers who use the strategy of questioning within the contex: of
writing help their students to think critically. Students, even the young
students, show repeatedly that when the teacher asks good questions,
they use them as springboards for the discovety of solutions, for making
decisions, and for the creation of new concepts.
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SIMULATION AND THINKING
by Ronald Levitsky

Ronald Levitsky shows bow simulation exercises can improve high school students'
understanding of and attitude toward history. To clanfy bis use of the process
Levitsky describes a Civil War simulation. The simulation, which empbhasized the
war's causes, involved students’ taking on roles of persons on both sides of the con-
Jlict. Students spent swo or three weeks acquiring background information on the
war'’s causes before beginning the simsulatioss. In bis description of the simulation -
self, Levirsky discusses students’ identification of their allies and opponents in the
conflict, as well as thesr resistance 1o voicing unpopular positions. Levitshy discussed
the teacher’s role in this process, where the teacher serves as moderator and facilitator.
When the simulation is completed, students returm t0 & discussion of the isues pre-
sented and analyze emotions provided by the simulation. Levitsky finds that the simu-
lation as a whole belps students use new analytic skills: they become involved in the
essential questions raised by bistorical problems.

The author is Social Studlies Chairperson, Sunset Ridge School, Northfield, Wlinois.

A loud disturbance broke out against a far wall of the student cafete-
ria. When I arrived, about a dozen eighth graders were shouting at one
another. One boy pointed angrily at a poster illustrated with 2 white
overseer whipping a kneeling black slave; on it was written, *“The South
is cruel, the North will rule!”” Students were heatedly discussing the mer-
its of the plantation system vs. the conditions of Northern factory work-
ers, the tariff, and the Biblical justification of slavery with arguments
that might have been heard in Congress one hundred and fifty years
ago. This incident was the result of a Civil War simulation, a spillover
from the classroom, and for the teacher a refreshing example of students
looking beyorid the text to analyze the why and how of 2 historical sita-
tion. It point. to the intent of this chapter: to show that the use of simu-
lation is particularly -uited to the adolescent’s thought processes and atti-
tude toward history, and that it is one of the best methods of promoting
thinking that can be used in the history classroom.

Thinking necessitates making a judgment, a type of intellectual exer-
cise requiring an open-ended question and sufficient data for each side
of the question o be defensible. This is precisely the type of thinkinyg
thac David Matthews, President of the Kettering Foundation, has called
““civic intelligence” and that he finds necessary for a thriving democracy.
By civic intelligence, he means not only to understand the facts but also
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to go beyond them to undetstand what these facts mean to other people
and to onesclf, and then to make judgments (1).

Adolescents are patticularly suited to engage in this type of thinking,
for most have entered what Piaget has called the formal operations stage.
No longer are they bound to their own particular world, but now
“. . .the given environment can be treated as one of a number of possi-
ble conditions’’(2). Students are able to hypothesize about particular sit-
uations and then make deductions. Martin Sle=per, Principal of the Run-
kle School in Brookline, Massachusetts, has applied Piaget’s theory of
formal operations to the adolescent history student who caa now move
from abstract principle to concrete exampie, understand point of view in
historical context, and speculate—'‘...imagine alternatives, construct
different possibilities and play our their outcome’’(3).

Sleeper goes o to differentiate two distinct categories of historical re-
ality in the minds of adolescents. One has direct relevance upon their
own lives and therefore is very meaningful and encourages the greatest
use of imagination and hypothesis. He uses as an example the Great De-
pression, because the historical event helped to shape their parents’ val-
ues to which they were continually subjected. The other category he calls
““formal History”” which is less meaningful to students and therefore at-
tracts much less speculative thinking.

All of the above imply difficulties for the teacher seeking to have ado-
lescent students in a history class practice thinking skills. Piaget indicates
that adolescents are entering or have entefed a stage in thinking which
will allow them to hypothesize about what is ot, in the case of history,
what was possible. Mattbews indicates that critical thinking, as much as
it strengthens a democratic society, must allow us to *‘...understand
facts as others would understand them for themselves—from perspectives
and circumstances quite different from onr own’’(4). Sleeper cautions
the teacher that students will speculate hest upon historical situations
which 2re somehow made meaningful to therm. Executed properly, a
simulation can utilize Piaget’s formal operations stage, respect if not in-
corporate Sleeper’s advice, and allow the student ample opportunity to
exercise Matthews's calt for civic intelligence.

Packaged simulations have been available since the 1960s and have
grown in populatity over the years; indeed, the computer revolution has
added dozens of such historical activities. However, they have engen-
dered two criticisms. One arises fiom the essential strength of the simula-
tion—its open-endedness, for why role play a situation if the ending has
been preordained? Yet, those who oppose what they term “‘secular hu-
manism’’ resent giving a fair hearing to a diffeting viewpoint. It should
suffice Fere merely to warn thuse who use simulation as a stimulus for
critical thinking to be prepared for such censure.
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The sccond criticism comes from those educators who see a dichotomy
between what they regard as real teaching—the 3-R’s as instructed by
means of lecture, drill, and memorization—as cortrasted to a simulation
which they regard as merely a game and therefore a time-waster. The re-
cent concern among the general public that American education is some-
how failing and needs to get back to basics has no doubt increased the
wariness of some teachers to spend several days, or even weeks, allowing
their students to role play 2 particular historical event. This criticism is
valid only insofar as a teacher misuses the simulation—for example, not
cleatly relating the activity to the unit as a whole or not requiting
cnough student preparation.

The following paragraphs will delineate one simulation that has been
used successfully for a number of years in an eighth grade United States
History class. It is not meant as a lesson to be duplicated but rather as an
example of how such an activity can successfully stirnulate critical
thinking.

The simulation, entitled ‘“The Union Divides,”” is publiched by Ol-
cott Forward Publisiiers(5). Its major components are a written guide, a
record narrating historical background information, and a set of index
cards giving biographical sketches of pseudo-governoss in charge of the

irty states in the Union in 1850. Although not real personages, these
characters have viewpoints which reflect the actual beliefs of ante-bellum
governors—the Governor of Massachusetts is an abolitionist; South Carc-
lina, a Southern extremist; and Kentucky, a Southern moderate not
wishing to offend the anti-slavery constituency in his state. Students play
the roles of thesc goverrors and attend a conference in which they at-
terapt to advisc Congiess regardin  a peaceful settlement of the issues
that threaten civil war.

In choosing to utilize this simulation, the teacher has consciously shift-
ed emphasis away from the Civii War itself—that is, the study of strate-
gy, military leaders, and battles—to the more difficult but equally fasci-
nating question of causation. Was the Civil War inevitable? If so, why?
If not, what could have been done to prevent such a conflict? Ths ideal
recipe for thinking: an open-ended historical situation, ample factual
data availa,le for opposing viewpoints, and the opportunity, as Mat-
thews has written, to ‘‘.. .understand facts as others would understand
them for themselves. . .”’(1). All these processes are leading to well-rea-
soned judgment

Before the simulation is introduced, students need to assimilate as
much backgiound information as possible, and therefore spend iwo to
three weeks studying events leading to the Civil War, from the origins of
slavery to Lincoln’s election. Empbhasis is placed on analyzirg each side of
an issue as well as delving into soial history through the use of primaty
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sources—for example, a slaveowner’s view of the plantation system vs.
Frederick Douglass’s. Through classroom discussion and probing by the
teacher, students are asked to examine why many Northerners and
Southerners viewed certain issues differently, as well as why there were
diffcrences of opinion within cach region. A common vocabulary ’s de-
veloped, using such specialized tetms as ‘‘popular sovereignty,” ‘‘Fecu-
liar Institution,” and ‘‘Secession.’ Because the class is studying causa-
tion, a concept naturally yielding to analysis and evaluation, the teacher
is able to utilize the higher order questions of Bloom's Taxonomy (c.g.,
““Why did the South defend slavery so strongly?**) (6).

Only after having investigated the background of the controversy are
students introduced to the simulation. Each is given the role of a gover-
nor (two or three students arec made officers in charge of rurning the
conference). Roles are gencraliy assigned at random, although the parts
of at least a few Northern abolitionists and Southzrn extremists arc given
to more vocal students, well suited to live up to their fiery reputations.

Invariably maany of the children selected to portray Southern governors
voice their dissatisfaction, asserting they have no wish to defend the in-
stitution of slavery or to side with traitors. Of course, this is precisely
what is nexded if the entire class is to appreciate why sectional differ-
ences eventually led to secession. These students are told that they are in
the position of lawyers who must sometimes defend ideas with which
they do not agrec. Gradually they reconcile themselves to the luck of the
draw, becoming emotionally involved as they are forced in the activity to
defend their positions.

After the role selection each student must study his/her governor’s
biographical card, then demonstrate an understanding of the informa-
tion by writing in character an election speech. This speech also allows
the student to extrapolate upon the gove.nor’s imaginary life, engage in
campaign thetoric, and address key issies—all excellent preparation for
the upcoming Governors’ Conference. For example, a student portraying
the abolitionist Governor of New Hampshire wrote,

1 feel that lavery has made life in the South shocking and very sickening. | feel

that slave tradiny is the lowest of all human occupations, and slavery should

be done av. 2y with immediately, even if force is needed to do so, and slave
holders should be forced to repent their sin by serving time in jail.

The more moderate student-Governor of Virginia countered,

Our state needs slavery to survive. The crops we plant would nevei get the

proner care needed without slave help. The Northerners don't kriow the situa-

tion w2 have. If we could educate them to this fact, the states in the Union

would work together.

Another purpose of this writing exercise is to help each student clarify
his/her governor's position. For example, a gitl who portrayed the Gov-
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emor of Illinois wrote a stirring speech unabashedly in support of abeli-
tion. She had assumed, without carefully reading the biography card,
that Illinois a Northern state and the Land of Lincoln, would naturally
be strongly anti-slavery. Upon closer reading, and juestioning by the
teacher, she realized that downstate Illinois was strongly Southern in her-
itage and sentiment, and therefore rewrote her speech in a tone moder-
ate enough t make cven a seasoned politician proud.

The last phase of preparation allows the ‘‘governors’ time to familiar-
ize themselves with their likely allies and opponents and begin to co-
alesce into voting { sups. Throrgh closer analysis students will leatn that
there are not simply two blocs but four-—abolitionists (four governors),
Northern moderates (eleven), Southern moderates {eleven), and South-
cin extremists (four). From the information given as well as through
teacher guidance, each student is forced once again to think beyond
mere platitudes of anti-slavery and state’s rights to analyze just where
she/he stands on a particular issue; indeed depending upon the ques-
tion, governors within the same region might oppose one another. The
more clear-sighted soon see, and others discover as the simulation pro-
gresses, that Northern and Southern moderates often have more in com-
mon with one another—that is, the ultimate preservation of the
Union—than they do with their more extreme colleagues. This, of
cousse, is the key issue; will moderation on both sides prevail through
compromise to save the Union, or will the result be secession and war?
Because the answer is unknown at the activiy's initiation, students are
forced to respond to each upcoming question as they think the role de-
mands, and because classmates are depending upon evetyone’s sincere
participation, they rarely fail to take their roles seriously.

The Governors’ Conference itself comprises four half-hour sessions,
each one corresponding to a specific year in which a crucial issue faced
the nation, beginning in 1850 with the Compromise of 1850 and ending
with the election of Lincoln and the threat of secession. (Based upon but
not limited to the packaged simulation, a formal agenda has been devel-
oped, a copy of which is included.) Desks are arranged in a horseshoe
facing a podium and speaker’s table. Within each session students are
asked to examine ctitically one specific issue and then vote either on the
ariginal question or an alternative they nave formulated.

For example, the first question occurs in 1850—*‘Shall California be
admitted to the Union as a free state?’’ As with upcoming questions, 2
guest speaker, usually a teacher, appears to review the background—this
rime as John C. Calhoun and Daniel Vebster (for Lincoln in a later ses-
sion, the superintendent appears in a beard and stovepipe hat). Next the
‘““governozs’’ are permitted to debate the question. This is usually slow-
going at first, but as students begin to feel at ease exchanging opinions
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with their peers, discussion grows livelier and more and more hands are
raised demanding recognition by the harried chairperson (many friend-
ships are temporarily lost that day). Impromptu speeches include emo-
tional outbursts, angty denunciations, and reasoned appeals to logic and
compromise. By reacting to one another’s remarks, students are achiev-
ing much higher level inquity than in a traditional classroom setting
where they merely respond to the teacher(7).

After several minutes of discussion, the chaitperson calls time for cau-
cus, in which the ‘‘governors™ group themselves into blocs, review the
question, and attempt to reach a cotsensus concerning the upcoming
vote. Abolitionists and Southern extremists do their part by denouncing
the opposition’s immorality and any attempt at compromise, while lead-
ers within the ranks of both moderate gfoups may seek out one another
in an attempt to negotiate a deal. “"hen the caucus period has ended, a
roll call vote is taken, the teacher noting how each ‘‘governor’’ has vot-
ed, and, if the question fails, the floor is opened to compromise
measures. -

Regarding the admission of California, in a recent playing of the simu-
lation the moderates of both North and South agreed to split the state in
two by extending the Missouri Compromise line "0 the Pacific Ocean,
thus concurring that for each side half a loaf was better than none. In
previous simulations this question did not alwuys lead to compromise,
the extremists on both sides having made the moral issue of slavery para-
mount. From an educational standpoint there is no wrong answer, only
answers well reasoned or not.

During the short recess between sessions, the teacher approaches stu-
dents who seemingly have not voted in character or have not yet pattici-
pated actively, and questions them, not to ctiticize but to help clarify
their thinking. Sometimes students who appear to have broken character
give good reasons for their actions and have actually engaged in some
powerfully original thinking (e.g., 2 Sonthern extremist voting for a
compromise unfair to the South in order to anger Southern moderates
against the North).

The following years (1854, 1859, and 1861) are generally role played
far mose in earnest, as students grow accustomed to the simulation’s for-
mat. It is at this point that the line is crossed from what Martin Sleeper
has identified as ‘‘formal History’'—not particularly significant to ado-
lescents—to the more personally relevant history he sees as promoting
abstract, speculative, and therefore more truly critical thinking. Students
become caught up in their characters. Southerners, goaded by the insulis
and criticisms of their Northern colleagues, grow more defensive con-
cerning slavety, which more and more of them begin to refer to as their
““Peculiar Institution.’”’ They boo and walk out in protest when r .achers
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representing abolitionists Harriet Beecher Stowe and William Lloyd Gar-
rison enter to give speeches. They lash out at the Yankees who exploit
the factory workers more than slaves are exploited. As those who role
played these Southern governors later explained, they never felt that
slavery was justifiable but felt trapped into defending an indefensible
system, just as Southerners in the ante-bellum era felt trapyred.

Whether the Governors’ Conference results in a peaceful settlement of
the issues or in a civil war is determined solely by how the students have
examined and responded to each of the four critical questions. Extrem-
ism and conflict win as often as moderation and compromise. What de-
termines the simulation’s success is not the outcome but how well stu-
dents have placed themselves in the hearts and minds of their roles and
how.cffectively their thinking skills have been utilized.

At the simulation’s conclusion, students rearrange their seats into rows
and return to the present. The activity is not complete, however, until
they participate in a closure consisting of two parts. First the teacher
leads a discussion examining the questions and attitudes raised by the
Governors® Conferen. ~. Decisions that individuals and voting blocs made
ate challenged, as students must rcexamine and defend their choices.
The emotions that developed are also analyzed to determine what effect
they had on the varivus decisions. One conclusion usually drawn is that
feelings t~vded to grow hotter as the activity progressed, making com-
promisc more difficule. This leads to extrapolation to current events and
a discussion of crises in the Middle East, Central America, and South Af-
rica. Students exhibit a deeper understanding of the complexities of
these issues after the simulation and in theix discussions are less likely to
accept supetficial eyplanations. They ate generally mote cautious and
willing to investigate both sides of a question.

The second aspect of closure is a take-home essay briefly summarizing
what understandings the simulation helped the student achieve. As one
girl wrote,

| feel that this [simulation] showed me how hard it really is to compromise.

When deciding for a whole country it becomes a difficult task, because you're

deciding what to do for the present and later or the future. Another thing this

taught me was the different sides of the issue. | learned how not only the

Southerners felt but also the abolitionists, extremists and the Northerners. It

was difficult trying to play a person who was for slavery when you know it is
wrong, but in doing so you can better understand the conflict.

As mentioned ecarliee, The Union Divides is but one of a plethora of
simulations commercially available. in addition, it certainly is possible to
create one to answer a particular need(8). The teacher wishing to utilize
a simulation should be certain the activity supports a unit in the existing
curriculum, cax be tailosed to a particular class size or time limitation,
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and stimulates thinking. Many of the computer simulations cutrently
available appear in the format of an atcade game pitting the individual
against the screen. This type of activity yiclds more satisfactory results if
students participate in small groups, where decisions need to be dis-
cussed, evaluated, and defended before being made final. Otherwise
thinking skills are minimized.

In conclusion, simulation is an excellent means of promoting higher-
order thinking in the history classroom. It permits adolescents, having
reached what Piaget has termed the formal stage of operations, an op-
portunity to speculate about the past, 2nalyzing not only what happened
but, more importantly, how and why it happened and if it necessarily
had to occur. By immersing themselves in the attitudes and emotions of
a character from the past—indecd, assuming that personage—students
become more engrossed in 2 historical problem and therefore more will-
ing to investigate it. An intellectual leap occurs as they personalize histo-
1y and are able to observe and react to events, as Matthews would have
them, from a perspective and circumstance very different from their
own. Ultimately through analyzing the past in this manner, adolescents
prepate themselves for the all important role of citizen in a democratic
socicty with the ability to use their thinking skills in everyday life.

Governors' Conference to Prevent a Civil War—Agenda

Session #1—1850

Call to order and roll call.

Welcoming speech by Governor ¢f Pennsylvania.

Introduction by Chairperson.

Background to question.

Question: “Shall California be admitted to the Union as a free state?"”

a. Addresses by Sen. John C. Calhoun (intrc. luced by Governor of South Carofi
na) and Sen. Daniel Webster (introduced by Governor of New Hampshire).

b. Discussion.

¢. Caucus.

d. Vote (compromise?).

6. Adjournment.
Session #2—1854

Call to order.

Afddress by Harniei Beecher Stowe (Uncle Tom's Cabin) introuuced by Governor
ot Ohio.

Background to question.

Address by Stephan A. Douglas (introduced by Governor of Ilinois). ""Popular
Sovereignty."”’

Question. "Should the Feople of Kansas and Nebraska decide for themseives to
allow or outlaw slavery?”
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a. Discussion.

b. Caucus.
c. Vote,

6. Adjournment.

Session #3—1859

1. Call to order.

2. Raid on Harper's Ferry, Virginia.
a. Explanation by Governor of Virginia.
b. Discussion,

3. Question: “Shall the federal government recognize slavery and protect it in states
and territories where it now exists?”
a. Address by Wiliam Lloyd Garrison (aboliticnist), introduced by Governor of

Massachusetts,

b. Discussion.
c. Caucus.
d. Vote,

4. Adjournment.

Session #4—1861

1. Call to order.

2. Review of Election of 1860.

3. Address by President-Elect Abraham Lincoln introducsd by Governor of New
York.

4. Background to question.

5. Question: "'Can a state legally secede from the Union?"
a. Discussion,
b. Caucus.
c. Vote.

6. Concluding remarks by Chairperson.

7. Adjournment.
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THE PRE-CONTACT TIME AMERICAN
INDIAN: A STUDY IN THE MEANING
AND DEVELOP*{ENT OF CCULTURE—
A TEACHING UNIT

by John M. Feeser

John M. Feeser’s teaching unit on an aspect of American Indian bistory/social stud.
tes ilustrates the integration of thinking skills instruction into the classroom. Siudenss
engage i3 activities that belp them examine why and how the culture developed: iney
learn 10 bypothesize from evidence, 10 question aspects of both the Indian and their
own culture, and 10 analyze the criteria they use 10 evaluate practices from unfamilior
cultures. Teachers can use this teaching unit as a model and gusde for constructing
simitlar units fropz other areas of study.

The author teaches Socia! Studies at the Salisbury Middle School, Allentown,

Fennsylvania.

Teacher Note: This unit is designed to introduce students to the various and
unique cultures developed by the aboriginal inhabitants of the Americas prior fo
Europr an coutact. During this process students are introduced to the concept of
what culture & and how it develops. Activities are designed specifically to en-
courage students to examise the whys as well as the whats in regards to the de-
velopment of culture. The skill of hypothesizing from evidence is stressed and
the ability to state and substantiate hypotheses in written form is emphasized.
In the process of researching Indian cultures students begin to question and fo
better understand aspects of their own culture. By role playing students develop
the ability to empathize and 10 more objectively analyze the unconscious criteria
they use in the evaluation of unfamiliar cultural characteristics. The range of ac-
Fivities keeps students interested, aflows for the exhibition of a variety of skills,
and provides flexibility in dealing with various ability levels while at the same
time developing the thinking skills we deem essential in the educational process.
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INTRODUCTION

People lived in the Americas many thousands of years before Colum-
bus discovered the New World. This period is known as pre-Columbian
of pre-contact time. Some groups of pre-contact time Americans were

“‘uncivilized”’ hunters who wandered after herds of wild game. Others
lived in smull villages and tended cezoficlds. Still others lived in cities as
amazingly beautiful as any iz the Old World; cities in which the arts
crafts, religious ceremonies, and forms of government were highly devel-
oped. The people of pre-Columbian America spoke many languages.
Their customs and religious and political tystems differed widely. Their
story is wonderful and tragic Much of it has doubtless been lost forever.
In this unit you will examine six of the major Indian cultur~* g oups with
the goal of understanding what their cultures were like, ho  they dif-
fered, and why each developed in its own particular way.

Filmstrip: American Adventures. New York: Scholastic Magazine, 1973.

Teacher Note. Any appropriate device 10 spark student int:rest may be used
here.

OBJECTIVES

1. Students will know of the varicty of Indian cultural groups existing

in pre-contact time America and of the cultural diffetences be-

tween them.

Students will know how environment affects cultural development.

3. Students will know how varicus Indian cultural groups developed
divergent systems of status and rank, group personalities, religion,
and labor division, and wiil hypothesize as to the reasons for their
development.

4. Students will know how archeological methods ate used to discern
cultural characteristics.

5. Students wil! develop a hypothesis as to the origin of man and
prove this hypothesis with concrete evidence.

6. Students will develop an attitude by which they evaluate an unfa-
miliar culture by its success in adapting to environmental condi-
tions rather than by compatison with one’s own culture.
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UNIT ACTIVITIES

Teacher Note: Activities may be altered, deleted or made optional based on stu-
dent ability. A grading system may be devised for each activity in order to pro-
duce a collective aciivity grade.

Activity 1

Because there was such a wide vatiety of American Indian lifestyles, we
cannot study just one American Indian culture. Instead we will examine
six representative subcultures from throughout the Western Hemisphere.
Thece subcultures are the Eastern Woodland Indians, the Eskimo, the
Hopi-Zuni Pueblo cuiture, the Meso-Amcricans, the Plains Indians, and
the Pacific-Northwest Indians. Although there ate more, these w il pro-
vide us with both 2 geographical and cultural cross-section of American
Indian lifestyles. The class will divide into six groups, each of wk' 1 will
be responsible for researching one of these Indian cultural groups. Using
the list provided as a guide, distribute the specific cultural traits to be
studied among the members of the group. Each member will then be re-
spor ‘ble for researching the topics given his/her group in order to deter-
mine how the Indian group practiced these traits and why they devel-
oped in this way. For example, Plains Indicns lived in #ip7s. That student
responsible vor the shelter type of the Plins Indians will resear - %a:
topic in order :0 detetmine not only what the tipi was like physicany but
also to discover why that unique shelter was developed by this particular
Indian group. Each student grour, will then have opportunity to present
the results of their research to the rest of the class. Students are encour-
aged to use visuals or any other aids that will promote the comprehen-
sion of their topics.

Activity I Subtopics:

[NV I NS & I

. How nomadic was the group and why?

. Farming (type, crops, domesticated animals)

. Hunting, fishing, food gathering

. Food preparation

. Religion

. Social structure (e.g., child rearing, marriage, division of labor,

status and rank)

. Shelter, housing architecture
. Clothing

. Crafts, art, and music

. Trade

. Transportation

. Government
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13. Warfare and weapons

14. Education

15. Personality traits

16. Medicine and healing practices

17. Unusual customs and characteristics

Teacher Note: During these presentazions is an ideal time to examine character
istics of our own culture. For instance, in studying rank among the Plans Ind:-
ans the student would discover that the accumulation of wealth was not used as
a measure of status. Press svudents to analyze why it was not used with the
Plains culture and why it is such a significant factor in ours. By so doing stu-
denss will gain not only an understanding of the role of status and rank in cul-
ture, but also the reasons for its development and divergence from culture to
culture.

Activity II

In this activity you and your group will develop and prove a hypothe-
sis. To accomplish this task you will use a technique which s very similar
to that employed by large think tank organizations such as the RAND
Corporation in developing possible solutions ro complex problems. This
technique involves three steps. In the first step you and your group will
brainstorm the question. Brainstorming simply means thinking of all the
possible solutioas to the problem. In the second step you will examine
the facts or eviden-e which you will use to narrow your list of possibilities
down to the one aat seems to be the most probable solution to the
problem. Finally, vou will develop that solution into a hypothesis and,
in a short essay, show why this possibility is the most likely solution to
the problem. You will be working together with your group but each of
you will develop and prove your own hypothesis and they need not be
the same.

The f roblem you will consider is this. Anthropologists are fairly ces-
tain that people have been living throughout the Eastern Hemisphere for
well over 100,000 years but they have * _=n only living in the Western
Hemisphete for about 20,000 to 40,000 years. This suggests that some
time around 20,000 to 40,000 years ago people (the ancestors of the
American Indian) began migrating from the Eastern to the Western
Hemispheres. Your problem is to determine the route that these otiginal
migrants to America used in getting here. Look at a globe or world map
and along with your group brainstorm as to the possible routes used, list-
ing at least five possibilities. Look for the places where the hemispheres
ate the closest to une anoth 1, as these would be the most likely routes
utilized.

Now that you have 2 list of possible solutions, your next task is to ex-
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amine the evidence in order to natrow that list down to 2 most probable
sciution—your hypothesis. Use the following evidence to accomplish

1. The American Indian has certain physical racial characteristics
whict. identify him as being of oriental ancestry.

2. The most recent archeological evidence suggests that man first ap-
peared in the Western Hemisphere about 25 to 30 thousand years
ago.

3. Thirty thousand years ago the earth was undergoing an ice age.
During this perio ' much of the earth’s water was locked »p in the
form of glacial ice. This resulted in loweting the sea ..zl about
300 fect fromn its preseat level. (During the ice ages the oceans &id
not freeze.)

4. The cooling of the earth during this period resulted in large scale
migr: tions of the game animals which man deperded on for food.

5. According t6 current data, 30,000 years ago man’s ability to build
boats was limited, and it is extremely doubtful that he could have
built one capable of long acean voyages.

Now that you have developed your hypothesis you must prove it. In a
short essay state what you believe is the most probable solution to the
problem and defend it using 2s much evidence as possible. Remember,
the more evidence you can use to support your hypothiesic the better it
is. You might want to compare your hypothesis with what the experts
have theotized occurred using the same data that you did. Read ““Search
for the First Americans” {National Geographic, September 1979), and
make this comparison.

Teacher Note: It is helpful to explain that a hypothesis is often disputed and
sometimes proven wrong when new evidence is uncovered. The objective here is
not to present dogma but to stimulate deductive reasoning. Other sources may
be substituted for the National Gecaraphic article listed in the activity.

Activity 11

There have been 2 number of people who have suggested that the cul-
tures developed by the American Indian were influenced by outside
sources. Speculation as to the origin of these sources has included every-
thing from extraterrestial forces to ancient Eastern civilizations. One of
these speculators, Thor Hyerdahl, went to gieat lengths to prove the va-
lidity of one of these theories. He has written a book on th~ subject, en-
titl~1 The Ra Expeditions. Read the book to determine what Hyerdahl's
theory of culture-contact is. In an essay explaiu the theory he proroscs
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and the evidence he offers. Discuss to what extent you accept his hypoth-
eses and what questions he leaves unanswered that may tend to cast
doubt on it. Compate the strength of Hyerdahl’s hypothesis with thac of
the hypothesis discussed in Activity II. Explain why the latter migxt be
more widely accepted than the former.

Teacher Note: This is an excellent activity to enhance critical reading skills. It
can be used effectively as an optional activity for more highly motivated stu-
dents who complete the other activities at  more rapid pace than the mafority
of the class.

Activity IV

One of the objectives of this unit is to be able to analyze the reasons
for the existence of cultural diffsrences berween societal groups. [his ac-
tivity will provide you with the opporturity to hone your analytical skills
io the comparison of two Native American cultures.

Before you can determine why cultural differences occurred you must
first be awate of what differences exssted. Accordingly the first siep in
this activity is to compare two Indian cultural groups using a variety of
criteria. Choose any two different Indian groups or two tribes from dif-
ferent cultural groups.

Research the cultures of these two groups to the extent necessatry to
summarize their cultures in chart form. At the top of the chart indicate
the two groups or tribes studied. Along the lefthand side, list the follow-
ing cultural categories: home, teligion, how nomadic, { od, w-rfare,
family structure, status and rank, tools, clothing, and transportation. Af-
ter putting your information into capsule form, fill in the chart. For ex-
ample, if you were comparing the Plains and Eastern Woodland cultures,
the first category on your chart might look like this:

Plains Eastern-Woodland
Homes (shelter) tipi, hidesand long longhouse, saplings

poles, portable, one- and batk, semi-perma-

family dwellings nent multi-family

Complete a similar column for each cultural characteristic.
In the second part of this activity , u are going to analyze the differ-
ences between these caltures and attempt to discern the reasons for the
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development of these differences. Using your chart, choose five areas
where cultural differences occurred between the two groups you have
studied. Consider such factors as vegetation pattezus, animal life, topog-
raphy, climate, and the like in order to siggest pos:ible reasons for the
development of these differences. For each of the five areas you have
chosen to analyze write a paragraph in which you explain what you be-
lieve to be the reasons for these differences. For instance, a possible ex-
planation for the differences between the shelters of the Plains and the
Eastern Woodland Indians might be as follows:

The environment of the Pluns Indians provided them with limited
amounts of wood. They did have a plentiful supply of hides and so made
use of these as their primary building material. They were nomadic and
bad nuciear families and so built homes that were relatively small and
portavle. The Eastern Woodland Indians had a plentiful supply of wood
and so used it as their main building material. Since they were farmers
they could stay in one place for two or three vears and so built their
homes to last that long. They lived in extended families and so cfer
built stnictures to accommodate latge numbers of people.

Teacher Note: This activity requires students to analyze and synthesize informa-
tion in order to develop their own conclusions. Emphasize that the paragraphs
in step two of the activity are to concentrate on the quesiion of why differences
developed and not what those differences were. The development of these para-
graphs is the key to the success of the activity.

Activity V

Teacher Nots. This activity is designed to acquaint students with archeological
methods and terminology through role playing. While completing this activity
students will analyze relatively unfamiliar evidence, synthesize this information,
and draw conclusions in the form of substantiated hypotheses. The activity is
done in a group setting in order to emcourage dialogue which enhances the
thinking processes.

Iz order to set up the activity *he teacher must construct two visual aids. The
first is a poster upon which pictures of ten to fifteen artifacts (for example, pro-
Jectile points, awls, bones, broken pots) are glued. Assign a number to each ar-
tifact. The second aid is a fictitious a.cheological site map on which post hole
molds, wood ash, bone fragmenis, tamped areas, and other such finds have
been plotted. Use the numbers on your artifact pictures 1o plot on the site map
where the artifacts were found. Add to this some background information in the
form of site location, veg.tation patterns, rainfall, and occupation date, and
your students will do the rest.




In this activity you and the other group members ate i -heologists.
You have just excavated the artifacis pictured on the poster. Jou have
made 2 map of the site on which the location where each ariifact was
found has been plocted and other significant data recorded. The map in-
cludes a key as well as some helpful background information.

Your job as archeologists is to examine the evideace and to detemine
as much as possible -about the culture of the people who occupied this
site. Ask yourselves questions such as these: What kind of clothing did
they wear? What kind of shelters did they use? How long did they stay
here? How many of them lived here? These will lead you to conclusions.
Sometimes single artifacts may provide clucs, but sometimes combina-
tions of artifacts or their locations may prove useful in drawing conclu-
sions. Work togeiher, discuss the evidence and implicacions, 2ad discov-
er as much as you can about this cultare. Use your imaginarions but
remember that each conclusion must Le substantiated by hard evidence.

As your group discovers the various viltural aspects of this Indian
group, make a list of all of the characteristics determined. Next to each
characteristic explain wha. evidence can be cited to prove it. For exam-
ple, if you found the remains of weod ash and charred wood in three ar-
eas of two-foot-diameter citcles, one statement might look like this:

These people had theuse _______ Remains of charred
of and could control wood and wood ash were
contro! fire. found only in distinct

and confined areas.

The mote cultural characteisstics your group can determine the better.
But remember, each conclusion must be substantiated.

Activity VI

When studying a new or unfamiliar culture we have a natural tenden-
cy to form judgments ur evaluations based or. the criteria of our own cul-
ture. If the people we ate studying have custo.ns and characteristics very
different from our own we oftentimes will automatically think of them
negatively, using expletives such as “‘gross’’ or ‘‘horrible’’ in our descrip-
tions of them. One of the goals of this unit is to leatn how to objectively
analyze an unfamiliar culture and, if we must evaluate it, to use the czi-
teria of how well that culture serves the physical and psychologi.al needs
of the people who have developed it. One way t¢ achieve the goal of ob-
jective cultural analysis is to put yourself in the place of the people you
are studying and .0 examine 2 cultural characteristic from their point of
vicw rather than your own. This process is called role playing and it is
what you will be doing in this activity.




The first step in this procedure is to become familiar with several cul-
tural characteristics of vatious American Indian groups that we would
consider rather unusual based op. our own culture. Listed below are ex-
cerpts from three books that will provide you with information o the
practice of three of these cultural traits (self-torture, torturing eneriies,
and human sacrifice). Read any two of them to become familiar with
these practices.
After you have familarized yourself with two of the traits, choose one
to concentrate on. Pretend you ate one of the Indians who practice this
culturzi characteristic. You have been asked by an outsider, a person of a
different culture who views this practice as wrong, to explain why your
group does it. In the form of a two- to three-page essay explain why your
group has developed and practices this ritual. For example, if you rhose
the topic Auman sacrifice you would write your essay from the pe..jec-
tive of an Aztec Indian who was explairing the purposes of the large-
scale sacrificial killings of hr»mans that occur in his culture. You ate, in
effect, trying to convince someone who thinks this practice is wrong why
you believe it is necessary and right. By doing so you will begin to un-
derstand the practic~ for its actual purpose rather than judging it based
on the criteria of what your culture considers right or wrong.
Readir -; sclections for Activity VI:
1. Elizabeth Baity, Asmericans Before Columbus (New York: The Vi-
king Press, 1961), 204-207).

2. Oliver La Farge, A Pictorial History of the American Indian (New
York: Crown Publishers, 1956), 56-57.

3. Clatk Wissler, Indians of the United States (Garden City, N.Y.:
Doubleday, 1940), 162-63.

Teacher Note: Topics and references for this activity may be substizuted so Ic.ig
as they perform the function of presenting what would ordinarily be thoughs of
as negative cultural trasts. A good followup for this a:tivity is to select @ number
of essays for oral presentation during which the teacher asks open-ended ques-
tions designed t0 stimulate thinking into the nature of moral judgments and
the philosophical question of whether right and wrong exist navurally or are sim-
Dly the product of cultural expectations.

Teacher Note. Implementing this unit means taking five or six sections of class-
es, dividing each class into six groups and having each group working on a dif-
Jerent activity all at the same time. On first glance this appears to be a logistical
nightmare. It can, however, be effectively done by using the schedule that fol-
lows. This schedule assumes that the student groupings for Activity I will be
used for the completion of Activity Il whic." will take two class periods and Ac-
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tivity V which will tokz one class per'od. The teacher will concentrate on these
two groups while periodically helping other students individually with their in-
dependent work on Activities I, IV, and V1. Activity II1 is trean 4 as optional.

Unit Activity Schedule
Activity | Groupings
Hopi-
Pacific- Eastern Meso- Zuni
Plains |Northwest | Eskimo |Woodland | American | Puetlo
Day 1 Unit Expla-
nations -
Day 2 Act. |
Day 3 Act. Il Act. Aci. Act. Act. Act.V
1, IV, Vi 1, IV, VI 1,1V, Vi 1, IV, VI
Day 4 Act. |l Act.ll Act. Act. Act.V Act.
LIv,Vi LIV, VI LIV, VI
Day § Act. Act. Il Act. Il Act.V Act. Act.
LIV, VI 1,1V, VI LIV, VI
Day 6 Act. Act. Act. !l Act. Il Act. Act.
1,IV, VI 1, Iv,Vi 1, IV, VI LIV, VI
Day 7 Act. Act. Act.V Act. Il Act. Il Act.
1,IV, VI LIV, Vi LIV, VI
Day 8 Act. Act.V Act. Act. Act. Il Act.ll
LIV, VI LIV, Vi 1, IV, Vi
Day 9 Act.V Act. Act. Act. Act. Act.ll
LI,V LIV, VI 1, IV, VI 1, IV, Vi
Day 10 Act. Act. Act. Act. Act. Act.
1V, VI 1, iV, Vi LIV, VI 1, IV, VI 1,IV, VI LIV, VI
Day 11 Act.|
Presenta-
tion
Day 12 Act. |
- —— |Pr enta-
tion l
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Unit Activity Schedute—Continued
Activity | Groupings

Hopi-
Pacific- Eastern Meso- Zuni
Plains { Northwest | Eskimo |Woodland | American | Pueblo
Day 13 Act.|
Presenta-
tion
Day 14 Act.|
Preseata-
tion
Day 15 Act. |
Presenta- | -——
tion
Day 16 Act. |
Presenta- |
tion ‘
|
BIBLIOGRAPHY

Teacher Note: Uncited works are listed specifically ,or their value in completing
the research necessary for Activities I and IV,

1 Ambler, Richard. The Anasazi Flagstaff, Ariz.: Museurs of Northern Arizo-
na, 1977.

2.Baity, Elizabeth. Americans Before Columbus. New Yotk: Viking Press,
1961.

3. Benson, Elizabeth P. The Mayas World. New Yotk: Crowell and Co., 1967.
4. Bleeker, Sonia. The Aztec. New York: William Morrow and Co., 1967.
5.Bleeker, Sonia. Ths Cherokee. New York: William Morrow and Co., 1952.

6.Blecker, Sonia. The Crow Indians. New York: William Morrow and Co.,
1953.

7.Blecker, Sonia. The Delzware Indians. New York: William Motrow and Co.,
1953.
8.Blecker, Sonia. The Maya. New York: William Morrow and Co., 1961.

9. Blecker, Sonia. The Seminole Indians. New York: William Morrow and Co.,
1954,

10.Blecker, Sonia. The ioux Indians. New York, William Motrow and Co.,
1962.
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11. Canby, Thomas Y. ““The Search for the First Americ.. 5. National Geo-
graphic 156, no. 3 (September 1979): 330-63.

12. Coy, Harold. Man Coszzs to America. Boston, Mass.: Little, Brown and Co.,
1973.

13. Deloria, Vine. Indians of the Pacific Northwest. Garden City, N.Y.: Dou-
bleday and Co., 1977.

14. Driver, Harold E. Indians of North America. Chicago: University of Chicago
Press, 1961.

15. Erdoes, Richard. Native Americans: The Pueblos. New York: Sterling Pub-
lishing Co., 1983.

16. ‘First Americans.”’ American Adventures, Unit II. New York: Scholastic
Magazine, 1975. Filmstrip.

17. IC-I;:ycrdahl, Thor. The Ra Expeditions. Garden City, N.Y.: Doubleday and

. 1971,

18. Josephy, Sophia, and Yosephy, Alvin. The Indian Heritage of America. New
York: Knopf, 1968.

19.La Farge, Oliver. A Pictorial History of the American Indian. New York:
Crown Publishers, 1956.

20. Rachlis, Eugene. Indians of the Plains. New Youtk: American Heritage Pub-
lishing Co., 1960.

21. Swart, Gene S. The Mighty Aztecs. Washington, D.C.: Naticnal Geograph-
ic Society, 1981.

22. Turner, Geoffrey. Indians of North America. Poole, U.K.: Blandford Press,
1979.

23. Wissler, Clark. Indians of the United States. Garden City, N.Y.: Doubleday
and 7., 1940.

Teacher Note: This unit was developed approximately five years ago and has
been used successﬁzlly by b:gb school studerts of all ability levels. If used as the
instial unit in a school year it results in several added benefits. Students newly
placed in sections must work cooperatively in order to complete several of the
activities and so qui.2ly get acquainted. The teacher must work with students
both individually and in small groups and in so doing rapidly learns about the
personalities and skill levels of his students. Both research and writing skills are
necessary in seversl activisies and the teacher has the opportunity to Zetermine
early the students’ assets and Habilities in these areas. The open-ended discu:-
sions produced by the activities establish an open classroom atmosphere which is
non-threatening to students. The in.tal creatton of such a classroom atmosphere
enables it to be more eastly maintain.d throughout the school year.




THINK METRIC

by Delores Gallo

In this chapter Delores Gallo demonsirates a method Jor reaching comtent
knowleage (in this case, a unit on the metric system) by having students practice
and develop imaginctive problem-solving skills. Gallo siotes 1bat imtellectual tasis
must exercise students’ skills in such areas as classifying, sequencing, identifying,
and evaluating assumptions, and clarifying problems. Improved creative thinking,
on the other hand, requires divergent thinking shills, such as sensstivity to prob-
lems, and percepruel and cogritive flexibility. Fusther, Gullo believes that by re-
quiring students to relate new knowledge 10 past experience, and to transfer new
knowledge to dijferent contexts, teackers can belp students integrate information
in a meaningful way.

The author is Co-founder of the Critical and Creative Thinking Master of Arts
Program, University of Massachusests, Boston.

THE NEED FOR IMPROVED PROBLEM-SOLVING SKILLS

The most recent National Assessment of Educational Progress (1982)
again documented the lack of conceptual understanding and problem-
solving skills among students of mathematics in the United States. For
example, only one-fifth of thirteen-year-olds and two-fifths of seventeen-
yeat-olds correctly answered this question requiring estimation in a mul-
tiplication problem with decimals: *‘Estimate the answer: 3.04 X 5.3"
(1). Often the muemorization of mathematics procedures and formulas is
substituted for logical problem solving, permitting successful computa-
tion skills to obscure the reasoning deficiency. For example, when stu-
dents were asked to compute the exact answer to a similar decimal multi-
plication problem, almost three-fifths of thirteen-year-olds and more
than four-fifths of seventeen-year-olds computed correctiy. The paitern is
consistent across the NAEP mathematics assessment: students compute
accurately following given rules buc fail to reason with numbers. In a re-
cent issue of Educational Leadership, Matilyn Burns teports 1* + *‘Ele-
mentary grade children spend an estimated ninety perceat of their school
mathematics time on paper-and-pencil computation practice, most often
leatning computation skills by fote’’(2).

This chapter suggests a way of introducin; the study of the metric sys-
tem to students in the upper elementary schcol grades that develops and
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practices logical and imaginative problem-solving processes and the at-
tendant personal attitudes and traits, while developing content knowl-
edge and practicing computational skills. It outlines the teacher’s fole,
the unit plan, and guides, and offers a detailed analysis of the way in
which the unit develops critical and creative thinking. I begin by defin-
ing terms, identifying the components of teaching for thinking—cogni-
tive processes, traits ~nd attitudes, and social context. I list specific rec-
ommendations for practice related to each component and identify an
exemplaty feature of the metsic unit.

Inspired and inspiting teachers hav- long cultivated in their students
both reason and imagination along win content knowledge. For such
teachers, much of the material here will seem familiar; for them, I hepe
it will provide a supportive example and a clarification of the structure
and principles of such practice. For those who are newly embracing the
goal of teaching for critical and creative thinking, I hope to provide a
convincing rationale for such effort and a clear example to adopt for im-
plementation or use as structural guidelines for developing other curricu-
lum projects.

EDUCATING FOR CRITICAL AND CREATIVE THINKING

Cognition occurs in an intrapersonal and interpessonal context by
which it is influenced in appearance and meaning. The consistent dem-
onstration of corplex cognitive processes requites the support and/or
contribution of appropriate personal attitudes and traits. The cultivation
of attitudes and traits is, of course, much influenced by classtoom cli-
mate and general procedures (3). A discussion of cach set of factors fol-
lows, with specific recommendations for practice.

Cognitive Processes

Improved critical thinking requites a focus on the development of re-
fined discrimination in the convergent procesies of observation, analysis,
inference, and evaluation. Tasks exercising these processes call for the
following:

idea evaluation

observing

defining

analyzing

classifying, categorizing
comparing, contrasting
sequencing

summarizing, gencralizing
pattern-proving




inferring, interpreting

claborating, detailing a plan

evaluating, assessing against articulated criteria
identifying assumptions

evaluating assumpticns

problem clarification.

Questions beginning with ‘‘How’’ and ““Why'’ most often elicit reflec-
tive thinking.

Improved creative problem solving requires 2 focus on the develop-
ment of divergent thinking skills: sensitivity to problems, fluency, flexi-
bility (perceptual and cognitive), and originality. Tasks exercising these
processes call for the following:

® question-generating

idea, problem, design generating
observing through all the senses
hypothesizing

predicting

estimating

synthesizing, combining
problem-finding

pattern-finding.

Questions asking ‘‘What if’* elicit creative oz imaginative thinking.

Several recommendations for practice are implied by this conceptual-
ization; they appear in the list that follows. Other recommendations
based on relevant principles of learning are also noted. In each case, a
specific aspect of the Think Metric unit (which appears later in this chap-
ter) is referred to as demonstrating the principle or strategy.

1. Facilstate conceptual preparation. Studies of comprehension, and
wemory indicate that new informatior: is perceived as most mean-
ingful and is best retained when it is related to prior leatning. It is
essential to ask students to recall, articulate, and focus relevant pri-
or knowledge in order to enhance the meaningful acquisition 2nd
retention of new knowledge. In the Unit Motivasion, students re-
call and describe ways in which they have measured with and with-
out tools in order to identify and articulate general measurement
procedures known and used.

2. Facilitate purposive learning. Learning proceeds most effectively in
relation to a consciously held and ascribed-to goal. In the Unit Mo-
tivation, students measure with nonstandard tools in order to eval-
uate the utility and limitations of these tools, and to identify prob-
lems as well as the need for standard tools and their skilled use.
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3.

Invite and model the organization of information. Facilitate the
development of concents and relationships. First, avoid instruction
of isolated facts; provide opportunities for connection-finding and
association-building. Think Metric’s interdisciplinary approach fa-
cilitates this. Second, structure information. Develop cognitive
maps. When students have completed Acquaint Yourself activitics,
they generate and evaluate 2 cognitive map with teacher direction,
such as the following:

Third, organize information that is not hierarchical. Develop
charts, graphs, and reference tools. See the Learn the Code chart.
Fourth, have students put concepts into their own words, orally or
in writing. See Develop Your Skill activities B, C, and D.
Facilitate image-building through visualization, drawing, develop-
ing models, and movements. Sce My Personal Metric Reference
Sheet and art objectives of the Unit Overview.

Facilitate the explicit use of critical evaluution procedures. Gengzr-
ate, select, and prioritize ctiteria and principles. Impartially and
systematically assess itcms against these procedures. Draw conclu-
sions and generalizations. Assess assumptions. Use critical writing
after such oral activities. See Develop Your Skill activities B2, B4,
and D.

. Facilitate the development of executive processes and metacogni-

tion. These processes produce awareness and conscicus control over
one's thought processes and over one’s understanding or lack of it.
First, use “think out loud” activities (4). See Develop Your Skill
B2. Sccond, use double-entry journal writing with information
from texts, films, and other sources (5). (See reference for sample
form.) See Unit Motivation for example. Third, cventually, stu-
dents can monitor their thought pracesses to be aware of when
they are beginning to lose comprehension of a problem procedure
or reading. (See Develop Your Skill C.)

1 DO
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7. Accommodate learning style differences. Develop, apply, and prac-
tice concepts in all four learning modes (see, say/hear, move/write,
touch). Sce the variety in the learning center activities.

8. Focus on questions. First, use student-generated questions to struc-
ture inquiry and research, and discussion. See Unit Motivation and
Inquity Structuring. Second, use student-generated questions to
promots student-led discussions of quality. Here students use
study skills (preview, question, read, study, fest) when they read
on the history of measurement or other topics. See Science and So-
cial Studies objectives. Students write three questions on the read-
ing, beginning with How, Why, and What if. They write the an-
swer to each question, consulting the text, and circle the preferred
question. In a small group, each student takes a tum at leading
the discussion, using the preferred question. -Compare, contrast,
and evaluate answers. Combine several answers into one fully elzb-
orated answer after practice with this procedute.

9. Facilitate transfer of learning to new comtests. First, request the
bridging of concepts and procedures to other subjects and settings.
{For example, How can you use what you have learned about mea-
surement procedures to improve your work in English? Your life at
home?) Second, assign tasks that require the application of infor-
mation and the invention of new information. See Spread the
Word activities.

Social Context

Requesting and probing for complex ideation and independent risk-
taking action requires the support of a psychologically safe environment
with respect for persons, ideas, differences, and provocative questions
(6). Several specific recommendations are as follows:

1. Be sensitive to the threat and difficulty of the task. See failure as
Dbart of the learning process. Reward honest effort, as well as suc-
cess in students and in yourself. With humor, build 2 sense of
community among students and for yourself with colleagues. Invite
peer coaching for both. The Unit includes extensive pairing and
cooperative work.

2. Alternate emror tolerances. First, divergent thinking requires de-
ferred judgment or a high tolerance for error; elicit a quantity of
ideas including wild and silly ones. Apply and Invent activities as
well as Spread the Word activities practice divergent thinking. Sec-
ond, convergent thinking requires systematic and careful work. Be
precise when evaluating ideas against critetia; be consistent in ap-
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plying principles. Develop Your Skill B2, B4, C, and D focus on
convergent processes.

3. Have reasonable, high, positive expectations for all learners. Teach-
ing for thinking submits to the same influences as teaching for
other goals.

4. Invite active learning and varied responses to meaningful problems
2o elicit and sustain motivation. For =xample, vary tone (playful/
purposeful), structure (teachet-directed/student-led), tasks (ques-
uon-gcncraung/rcscarch) effort (short-range projects/projects re-
quiting sustained, immersive inquity and mvcnuon) and ont-
comes (evaluation of concepts/applications, invention with
concepts). The unit 1s a whole attempts to demonstrate this
recommendation.

Teaching for critical and creative thinking, along with content knowl-
edge and skills, is demanding work. But it is also joyfui and energizing
to watch students grow in competence, sclf-govcmancc and commit-
ment to complex problem solving. A growing body of cmpmcal evidence
supports the belief that test score gains are produced by such instruction
(7). One recent example: Sadler and Whimbey report that in their holis-
tic, remedial mathematics program, founded on six strategies included in
this chapter’s recommendations (teaching active leaming, articulating
thinking, promoting intuitive understanding, structuring courses devel-
opmentally, motivating leamning, and establishing a positive social cli-
mate for learning), students improve. In fact, their students, who initial-
ly score at about the seventh grade level on standardized math tests,
show an average improvement of about thtee years after only one semes-
ter’s work (8). Take as a hypothesis, then, that teaching for critical and
creative thinking in the recommended ways produces joy and achieve-
ment, and test it with your class now.

The following section of this chapter p.esents a specific application of
incorporating thinking skills into a content area. I have chosen a unit on
the metric system to show hew problem-solving skills can be enhanced
with appropriate instruction.

THINK METRIC

Unit Overview

Think Metric is an interdisciplinat; unit focusing on the development
of metric system content knowledge, skill in metric measurement, appli-
cations and invention with metric system information, and, importantly,
enhanced reason and imagination.
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It begins with a whole-class, teacher-directed lesson to facilitate con-
ceptual preparation, to identify needs and goals, and to clarify the proce-
dures (9). Most of the work is done by students working in pairs, in
small groups, or independently at learning centers; it uses author-devel-
oped and commeicial materials. The time requirec for implementation
depends on students’ age, ability, movivation, and skill in self-directed
and contract-guided work (10).

The Leatning Center work is organized into three general categorics to
be approached scquentially: Acquaint Yourself, Develop Your Skill,
Spread the Word (11). Acquaint Yeurself activities are designed to de-
velop intuitive knowledge, or personal body referents for metric mea-
sures of length, weight, and volume. Here students also make measuring
tools and assembl : a recordkeeping book. In Develop Your Skill students
do extensive work in estimating and then measuring items in each cate-
goty, both in and out of class.

Mid-unit, working with a partner, each student does a content and
procedure sclf-assessment and plan for improvement. Students develop
and trade problems using metric measures, which require estimation be-
fore computation, thus producing their own practice problems (and an-
swer keys), while developing idea and problem-generation skills. (Text
problems can augment this practice if the teacher chooses.) Finally, with
Spread the Word activities, students apply and invent with their infor-
mation and skills. They develop imaginative ways to inform and educate
others through riting, drama, music, and visual responses. The unit
culminates with a whole-class, teacher-directed lesson in which students
practice and summarize sound estimation and measurcment procedures.
They also share their new knowledge and skills, and imaginative prod-
ucts (problems, riddles, skits, writing, visual products, and work done
with other classes ot out of class).

The Teacher’s Role

Planning. In teaching for thinking, the structuring of information and
procedures to be learned is crucial, as is fosteting motivated, self-directed
wotk. This role requires the teacher to—

1. Identify and prioritize content and process goals and objectives. Be
specific.

2. Identify the purpose of knowing these goals and objectives.

3. Distinguish between fuct, concept, and procedure goals. Organize
hierarchically. Develop cognitive maps.

4. Develop diagnostic procedures or devices.

5. Identify and sequence reasonable clusters of goals.
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6. Develop or modify activities to stimulate the development of con-
cepts, procedures.

7. Identify places where metacognitive, application, and invention ac-
tivities ate appropriate. (Think Metric was planned using these
procedures.)

Implementation. While students ate working in learning centers, the
teacher has several important functions as facilitator and model. This role
requises the teacher to—

1. Raise questicns and encourage students to raise questions about
the content and process of the work (for example, How might the
way you are Lolding the tool be affecting your outcome?).

2. Use “‘wait time,’’ several seconds of deliberate silence to encourage
reflection and discourage hasty responses.

3. Enccurage students to verbalize and reflect on their thought pro-
cesses. Model discriminating listening and reflection.

4. Invite self-evaluation, and provide construciive evaluative feed-
back. Where reeded, augment planned wotk with additional indi-
vidual tasks, or subtasks.

5. Promote cooperation and commitment; support a purposive or
playful tone, as appropriate to the task.

Learning Center Activities: Specific Guides

The Learning Center guides and wotksheets are based on the unit ob-
jectives overview, or curriculum web.

Curriculum Web/Objectives Qverview
Unit Motivation

Conceptual Preparation

Students recal!, articulate, and assess prior successful and unsuccess-
ful experiences with measurements using both standard and non-
standard tools in teacher-led discussion. Problem Finding, Problem
Clartfication (See Nonstandard Measurement Recordkeeping Tool)

Students—

measure the length of items using nonstandard tools.
corzpare and contrast their results with those of a partner.
anglyze procedures needed for precise measurement.

evaluste the utility and limitations of nonstandard touls; give
reasons.
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® predict problems and causes of problems.
o self-assess thought processes and procedures.
® design a plan for improvement.

® analyze the need for standatd measurement devices and their
own needs.

® generate questions about currently used tools and their
development.

Information Gathering

Students—
° view and analyze a filmstrip on the history of measurement, in-
cluding the development of the English and mettic svstems.

 summarize the development in 2 journal.
Inquiry Structuring

Students—
© generate and categorize questions under the headings:

— What I Know About the Metric System
— What I Think I Know
— What I Need to Know.
* combine questions and use them as the basis of Learning Center

activities, and to structure independent research and projects,
and final evaluation.

v

Math

. Develop, compare, and contrast nonstandard systems of measurement.
. Assess utility, limitations of nonstandard tools.
. Develop intusitve knowledge of identified units of metric measurement

through lirect sensory experience with measurements of Jeng?h (millime-
ter, centimeter, meter), weigh? (gram, kilogram), and volume (mill Liter,
Liter).

. Generate and evaluate cognitive map to show the relationship of mea-

sutement concepts.

. Estimate the length, weight, volume, and temperature of items, accurately

using metric tools to mzeasure and compare with estimates; identify prob-
lems, and revise procedures.

. Estimate the solutions to mettic number and word problems, comzpute so-

tutions, compare, draw conclusions about petsunal skill growth in estim:
tion or math reasoning.

. Generate number and word problems using mettic measutes, estimate

solutions, compute, compare, de:elop answer key for other students.

. Self-assess math thinking and procedures after extended work.
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9. Record accurately all estimates, measutements, procedutes, and evaluations.
10. Eva/uate math problems against articulated critefia.
11. Categonze itemns by length, weight, and volume through estimation and

prediction.

12. Make and use two metric measuring devices.

Language Arts

Idea generating, evaluating, detailing a plan

Select two of the following activities:

1.

2.

3.

Develop a maxim, slogan, riddle, thyme, of joke and write it on the Metric
Graffiti Wall.

Write a poem, verse, limerick, lyric to a song, or prose piece (dialogue, sto-
ty, vignette).

Develop a mime, improvisation, or skit (Metricmatics) to inform of instruct
about a fact of concept.

Innvent ot develop some aew word’s te describe new concepts (Metricmatics)
or some fanciful definitions for existing words.

Read, analyze, and discuss Piugraphies of persons who developed of helped
develop these and other measurement systems (Celsius, Fahrenheit).
Identify and use the prefixes mills, centi, and 4ilo.

Role-taking—develop a dialogue or skit that—

a. presents at least three points of view on learning metrics.

b. presents some information on the metric system from the point of view
of an object (a meter stick, a calibrated beaker, a tree).

¢. presents problem solving or the life of someone who has contributed to
the histoty of measurement.

Assess the characteristics of a good math problem; generate criteria and as-
sess against criteria. Write a paragraph taking and defending a position us-
ing evidence.

Science-Health

Measure height, weight, and body temperature in metrics.
Measure and recotd the tempetature of the room, the hall, etc.; 4nalyze and
predict the iemperatures of other places.

Read and analyze an article on the use of the metric system in weather pre-
diction and felate it to the above. (Optional)

. Identify and gather articles and cartoons on measurement, and the metric

system and its use; place in class scrapbook.
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Social Studies (History)

View, analyze, and summarize a filmstrip on the history of measurement.

Generate questions, read, and discuss the origins of the different “‘stan-
dard’’ measurement syst=ms around the world.

Predlict future measurement peeds and tools. (Optional)

Work cooperatively with _..ssmates in paits, small groups, and whole
group.

Inform others outside the class about the metric system by wearing an ad-
vertisement (petforming a social service).

Problem finding—develop and implement a survey to assess parents’ knowl-
cdge of the metric system; summanize the results; generate ideas (brain-
storra) for possible graphs, graph results. (Optional)

Art-Music*

Idea generating, evaluating, detailing a plan

1.

2.

(S

Design and make a cover for the Metric Recordkeeping Book using printing,
collage, tempera, or paper cutting.

Design and make one *‘sdornmens’’ (bracclet, headband, hat, vest, pen-
dact) or “‘advertisement’ (poster, bumper sticker, pennant) to inform and
motivate others to learn metrics.

Design a cartoon and draw it on the Metric Graffiti Wall.

Listen 10 a record. Develop a nonstandard musical notation using metric
measures to describe the lengths of the different sounds in the music.

Sing into a tape recorder the song whose lyrics or music you have developed.
Design an informative musical display of metric products, locate a site out-
side school (such as a library or hardware store) and display the products.

Unit Culmination

Content Review
Each student—

® identifies an item that serves as a personal reference point for the
identified goal measures (mm, cm, m, gr, kgm, mL, L)
® recalls own height, weight, and tempera-ure.

*Items 1 and 2 are required.
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Problem-Solving (' ‘Measuring Off’ Contest)
Students—

® cstimate measurements and cafegonize items into one of three
categories such as the following:

<.5m Sm >.5m
< 2kg 2 kg >2kg
< 11. 11. > 11,

(Students can generate the categories.)

e observe individual students measuring each item using the ap-
propriate tool.

® summarize sound estimation procedures and accurate measure-
ment procedures.

Qbservation/Evaluation of Product Presentations
Students—

© present their imaginative products.

® observe and evaluate presentations.

o self-assess their own presentation, work, learning throughout the
unit by reviewing, evaluating their folders of work, and writing a
journal entty requiring assessment against criteria and planning
for future work.

Learning Center Guides and Worksheets (12)

Acquaint Yourself—Introductory activities of metric measurement

A. Introduce yourself to the metric system by doing activities E, F,
and G below using the materials provided.

B. Make swo metric measuring devices: and (1) a 20-cm ruler, and (2)
any other, on Making a Tool Sheet.

C. Complete My Personal Metric Reference Sheet.

D. Assemble your recordkeeping book. Record all Develop Your Skill

measurements there.

Length

1. Hold a centimeter cube between your thumb and index finger.
Measure the first digit of your thumb and the nail on one fin-
ger, using the cube. How long is a cm? What part of your
body is 1 cm long?

2. Hold a decimeter, 10-cm rod, the orange rod, between your
thumb and index finger. Place the rod on different parts of

=
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your body to find an equivalent you can remember. How long
is a decimeter?

3. Closc your eyes and estimate the length of something placed in
your hand. Measure it. Do this three times.

4. Using a meter stick, cut a piece of string 1 meter long. How
long is it in relation to your arm, leg, torso? How long is 1
meter?

5. Estimate your height in meters and centimeters. Measure your-
sclf with a wall chart. How tall ate you? Record.

6. On a sheet of paper outline your shoe. Cut it out; fold length-
wisc. Estimate the length of the fold or shoe in centimeters.
Measure the fold. Write the length in centimeters on the back
of the ““foot.”” Place “‘foot’” in the Metric Problems Box for fu-
ture use. (Optional)

F. Weight

1. “Weigh' a paper clip (approximately 1 gram) in your palm.
Weigh 10 more the same way.

2. To get a sense of weight in metric terms, weigh in your hands
the items of stated weight in the Metric Center (soup, bread-
sticks, crackers). Close your eyes. Be able to distinguish new
itemns placed in your hands weighing 1 g, 100 g, 500 g, and 1
kg.

3. Estimate your weight in kilograms; weigh yoursclf.

G. Volume

1. Pour 10 mL of water. Drink. How much is 10 mL? In the cali-
brated beakets, Jook at, pour out, and fill up 50 mL, 100 mL,
500 mL (1/2 L), and 1 L of water.

2. Estimate the volume of the teacher’s coffec cup, your drink
can, and threc other items in mL. Measure the cup’s volume
using the beakers. How much is 10 mL, 50 mL, 500 mL, and 1
L?

Develop Your Skill

A. Estimate and then measure these self-selected items:

1. The /Jength of five items—include something very large such as
the height of the room, the length of the hall, or the perimeter
of the elevator.

2. The weight of five items—include come pumpkins.

3. The volume of five items—how much water does our watering
can, urmn, or soft drink can hold?
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4. Record your sesults in your record book as you work. Reduce to
state in simplest terms (for example, 1,002 cm = 10 m, 2 cm
or 500 mL = 1/2 L).

B. Develop your own metric problems working with a partner.

1. Develop five number problems (algorithms) using metric mea-
surcs. Estimate the answers. Ditcuss your estimates, how you
got them, and why you think they are correct. Compute the
answers. Sce the teacher if you need help.

2. Compare your estimates and computations. Anafyze why you
were correct. Analyze where, if anywhere, you went wrong.
How can you avoid making that error again? Record your plan.

3. Develop two metric word problems. Estimate, discuss (ana-
lyze), and compute as in #1. See the teacher if you need help.

4. Analyze and evaluate your work here by following the proce-
dures listed in #1.

5. Place your problems in the Metric Problems Box. File the an-
swer key.

C. Estimate and compute five problems from the Mettic Problems

Box working alone; sclf-assess your progress in estimating. lecord.
Place in the teacher’s ‘“Today's Work'’ box.

D. Critique problems from the Mettic Problems Box with a partner.

1. Develop a /isz of characteristics of ‘‘good” math problems.
These are criteria.

2. Assess each of three problems from the Metric Problems Box
against this list of criteria. Which is the best/worst problem?

3. Write a paragraph on the characteristics of a good or bad math
problem. Explain (justify) the reasons you chose these charac-
tetistics. Use examples of the problems you assessed.

E. Apply and invent—Do at least one of the items below.

1. Metric Montage—Estimate the dimensions and check your as-
sessments of three items on the self-correcting montage. Add
one or two items.

2. Metric Graffiti—Adapt or invent 2 maxim, riddle, slogan, or
joke using metric measutements. Record it on the papered
graffici wall.

3. Metric Music—Listen to a record or recall a song you know
well. Develop a nonstandard musical notation using metric
measures to describe the /engrhs of the different sounds in the
music. Develop new lyrics.

(&)
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4. Metric Poesry or Prose—Using some of your experiences with
metrics as starting points (combined with the titles or first lines
posted if you like), write a poem, story, dialogue, or song.

5. Metricmatics—Develop 2 mime, improvisation, dialogue, or
skit using one of your metric experiences as a starting puiiit.

Spread the Word—Make onc item in order to encourage the people

you encounter to Think Metric, or to learn one metric fact or
measurement.

A. Adomn Yourself~Design and make a bracelet, headband, arm-
band, hat, vest, pennant, pin, ankle bracelet, or carring. Use any
procedure you know (sev, braid, weave, model clay) or want to
learn. See books in the art comer.

B. Advertise—Design acd make a bumper sticker, window sign,

poster, pennant, banner, or transparency. Use any materials in the

art corner. Sce the teacher if you need help.

Wear A or advertise B for at least three days.

. Present your products and projects after the ‘‘Metric Measure Off'’
contest.

THINK METRIC! HAVE FUN!

oo

Recordkeeping Tools and Worksheets

Nonstandard Measxrement Recordkeeping Too! (diagnostic)

® Sclect 2 nonstandard measuring device for length.

© Idenify six items in the room to measure. Include something very
large and something very small.

¢ Measure each one carefully, using the device selected.

® Record the information requested below.

® Do the above tasks with a partner using his/her own device and rec-

ordkeeping sheet.
Item Part Measured  Too! Used Dimension
1.
2.
3.
4.
5.
6.
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Reflect on Your Work—W ith your partner, discuss and record your
answers to the questions that follow.
1. Are your measurements precise? Why? Why not?

2. What procedures ate needed to measure precisely? List. Be pre-
pated to explain.

3. Compare your measurement of one or more of the same items.

4. What problems arosc in the mcasuring activity? List. Why?
Discuss.

5. What problems do you predict might arise from continued work
with this device? List. Why? Discuss.

6. What ather problems do you predict? List. Why? Discuss.

7. Assess your measurement work.

e List some ways in which you worked well in this activity.
¢ List some ways you want to improve in doing similar activities.
¢ How can you help yourself to make these improvements? How

can your partner help you? Make a plan listing three things you
can do. Circle the one you will do roday.

My Persvisal Metric Reference Sheet

After doing the introductory activities, review your personal metric ref-
erences by writing and drawing below.

Length Write or Trace Visualsze and Draw

How long is a centimeter?

How long is a deciraeter?

How long is a meter?

(You may actach something to the page here.)

My height is m and cm tall.

Weight

Visualize and draw a picture of an item to help you remember the
weight of

1 gram
1 kilogram

My weight is kg.
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Volume Write or Trace Visualize and Draw

Visualize and draw a picture of an item to help you remember the vol-
ume of

10 milliLiters

A standard one-portion can or carton of my favorite drink is mL.
Draw and label in milliLiters.

Other

My normal body temperature is _ Celsius.

The room temperature is Celsius. It feels _ (warm, tepid,

chilly).

Sample Recordkeeping Rook
LINEAR MEASUREMENTS* MEASUREMENTS OF LENGTH

1. Record in this section all linear measurements as follows:
A. Write down the #ame of the item you are measuring.
B. Estimate the length. Record the estimate.

C. Measure the item. Record the results.
D. Express as meters. (Optional)

Example 1.  The hall outside Room 116, from double door cuter
frame to door frame of Room 116.

Estimate: 12 m
Measurement: Om, 50cm =9.5m

*Develop a correlute for measures of weight and measures of volume with a2 logo for cach. Color
code (13).
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The Metric System

LEARN THE CODE
The Code
milli =1/1,000 kilo =1,000
centi =1/100 *hecto = 100
*deci =1/10 *deca =10

*The threc important prefixes ate milli, centi, and Ado. The other pre-
fixes—deci, deca, and hecto—are used infrequently.

LENGTH:

1 millimeter = 1/1000 of a meter
1 centimeter = 1/100 of a meter
1 kilometer = 1,000 meters

WEIGHT:

1 milligram = 1/1,000 of a gram
1 kilogram = 1,000 grams

1 metric ton = 1,000,000 grams
(1 metric ton= 1,000 kilograms)

VOLUME:

1 milliLiter = 1/1,000 of a Liter
1 kiloLiter = 1,000 Liters

Fundamental Unit = meter

1 meter= 1,000
millimeters
1 meter= 100 centimeters
1 meter=1/1,000
of a kilometer

Fundamental Unit = gram

1 gram = 1,000 milligrams
1 gram = 1/1,000

of a kilogram
1 gram = 1/1,000,000

of a mettic ton
(1 kilo =1/1,000

of a metric ton)

Fundamental Unit = Lizer

1 Liter = 1,000 milliLiters
1 Liter =1/100
of a kiloLiter

~
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tion, and invention). See S. Kaplan and others, Change for Children (Glen-
view, Ill.: Scott Foresman, 1980), 22-24 for a *‘Step-by-Step Approach to
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{a) A Metric Leaming Center Contract should be added as a cover sheet to
guides and worksheets that ate not included in the recordkeeping book. (b)
To assist students to work accurately at centers (Lincar Measurement, Mea-
surement of Weight, Measurement of Volume), I suggest that center
guides, etc., be color coded. Use one color for each kind of item; guides or
direction sheets (white), personal reference. sheet (green), linear measure-
ment recordkeeping sheets (bluc), weight recordkeeping sheets (yellow),
volume recordkeeping sheets (pink). (c) Leatning Center materials needed:
standard metric tools of length (Cuisenaire rods, meter sticks, and tapes);
weight (scales with 1 gr to 10 kg weights, mettic body scale); volume (cali-
brated beakers, Liter bottles); temperature (Celsius body and room ther-
mometers); lots of realia (here I use 1-gr metal paper clips, styrofoam cups,
and soft drink cans; Liter soft drink and wine bottles; and apples, potatoes,
and pumpkins of various weights); a commercial or teacher-made box of
metric problem cards for evaluation.

See Note 12(b).
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THE ART OF SOCRATIC REASONING
by Erling Skorpen

Erling Skorpen tllustrates the process of instruction in dislectical reasoning. He pro-
vides a step-by-step analysis outlining the argument of Socrates' dialogue, Euthy-
phro, 511 contemporary serms. As be proceeds through the analysis, the reader is pre-
sented with a series of definitions that are crucial 10 the argument: redl, essential, and
qualitative definitions. In each section, be explicates the text through a definstion, a
rationale, and questions for the student. By the end of the exercise, students will be-
8in 10 reason both for and against a definstion—they will understand the use of dia-
lectical reasoning from both philosophical and pragmatic perspeciives.

The author is Professor of Philosopky, University of Maine, Orono.

INTRODUCTION

A Socratic dizlogue is a philosophical conversation between two or
more pasticipants. It is related to dralectic defined as *‘the art of critical
examination into the truth of an opinion.”” Definstions mark the key
tutns and transitions of such examination, and are prompted by the use
of the elenchus or cross-examination. For even good definitions require
refutation to promote the search for better ones.

Definitions vary in kind and purpose. Dictionary definitions are called
Jexical, and record ordinary word usage. But they also presetve the out-
comes of critical inquiries tetmed theoretical definitions. The art of So-
cratic reasoning gathers ordinary into theoretical definitions of great in-
sight each step of the way.

Like most ancient phllosophcrs Socrates favored rea/ definitions of nat-
ural objects and human activities, not verbal definitions of words we use
or nominal definitions of our ideas about the world. Real definition is
therefore the search also for essential definitions of the indispensable fea-
tures of things we are defining. If church-going more than arm-wrestling
illustrates religious conduct, for example, is it essential to religion? If
not, what defines its essence?

These distinctions bring us to the difference between gwalitative and
quantitative definitions. F=MA and E=mc? are quantitative but also
theoretical definitions of a formal or abstract nature, and no one doubts
that such definitions are crucial to modern sciencc.

Not all definitions, however, need be numerical to have power. The
qualitative we seek through Socratic reasoning also have power. Again, if
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it should turn out to be more essential to religion’s definition to treat
others justly than it is to go to church, temple, or mosque, this could
change the way we live. Qualitative definitions can also be precising defi-
nitions, leaving the demand for exactness to quantitative formulas.

We usc the example of defining religion because that is the question
of the Socratic dialogue called the Eushyphro. To exhibit the art of So-
cratic reasoning we shall outline the atgument of this dialogue using
modern terms and illustrations and taking other appropriate liberties.
Yet we shall follow its pattern of definition faithfully throughout. The
pattern begins a definstion by example, proceeds to a general definition,
and ends with a definition by genus and difference. It remains 2 classic
pattern of real, essentia!, and qualitative definition for students and
teachers alike. Professional philosophers still use it effectively.

For casy reference, in any deficit.on what is to be defined is termed
the definiendum, and what does t.ie defining the definiens. The symbol
“=df.” is shorthand for ‘‘equals by definition.’* It differs from ‘‘="' in
numerical equations.

THE ARGUMENT

FIRST STEP: This is to raise the question or to state the problem for
critical examination.

“he Question:  WHAT IS RELIGION?

Note: Traditional religious practices include a host of related activities
from church, temple, or mosque attendance and ceremony to holy day
obsctvances, parochial instruction, and political expression. The opening
question invites investigation of what is crucial to religion jtself.

Questions for the Student

1. What does it say about us that we ask questions about the nature
of such things as religion?

2. Why do proper names like our own not lend themselves to ques-
tions of definition like ‘‘What is religion?”*

3. If computers can be programmed to ask ‘‘What is religion?** would
they ask it with the intent we do?

4. Is there any mystery why religious terms like ‘‘piety’® can corre-
spord to teligious practices like prayer?

SECOND STEP: We begin with a definition of piety by example(s).
The examples we choose should be familiar and not so
remote from the sphere of religion as to mislead us.
We do not need many to put us on track. If some do




Definition:
Rationale:

Refutation:

not come to mind right way, don’t worry; it is part of
critical thinking.
RELIGION =df. WORSHIP AND PRAYER

Worship and prayer are widespread practices in the
history of religious adoration and atonement for
wrong-doing the world over. Taking walks or seeing
films would not be obvious examples of religion—un-
less it turned out that the walks were prayerful and the
films religious. Whatever else, it is hard to imagine
that religion could be religion without some form of
worship aud prayer.

Problems with the definition show up when we recall
that worship aad prayer can be practiced by racketeers
whose criminal activities include extortion, drug-traf-
ficking, even murder. Not everyone who worships or
prays, therefote, may be truly religious. Another prob-
lem with this definition, however, is that it does not
explain what worship and prayer have in common.
Further, how do we tell them apart from such non-re-
ligious activities as playing the horses or the stock
market?

Questions for the Student

1. Are ancient acts such as Abraham’s willingness to sacrifice his son
Isaac religious?

2. Why can’t regular worship at a church, temple, or mosque make a
mobster religious?

3. Is someone who sings in a church or temple choir out of sheer love
of singing necessarily religious?

4. If someone goes to church, temple, or mosque setvices from habit
or fear, is he or she truly religious?

THIRD STEP:

A general definition should hit upon what it is that all
religious practices have in common. Since all have his-
torical roots, this might be thought to be religious tra-
dition ot custom. However, roots go back to divinely
inspired founders and scriptures like Moses and the
Old Testament. Should a general definition of religion
mention this particular source? What, then, of Churis-
tian, Muslim, Hindu, or some other source? To escape
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from such a predicament, we may assume that the di-
vine speaks with one logically consistent voice, not
many ceaflicting tongues, and that the various reli-
gious tradgitions are fallible. Just the same, we may
have to expiore more than one general definition.

Definition: RELIGION =df. ALL HUMAN PRACTICES PRIZED
BY DIVINE REASON
Rationale: “Prized by divine reason’’ should be a common de-

nominator of any religious piactice we can rationally
conceive of. It postulates very strong interest by the di-
vine in at least some human affairs. In other words,
the divine may be neutral about our race, color, or
sex, but not about whether our different creeds cause
hostility, harm, or death to one another. Religion,
therefore, favors practices that enjoy the approval of
divine {and human) reason.

Refutation: But are practices prized by divine reason because they

are already religious, or do they become religious be-
cause they are prized by the divine? How does a friend
vou ptize become prized by you? Don't you find in
him or her qualities worth. prizing such as humor, pa-
tience, loyalty, and other ptizable traits? And isn’t it
only because of them that you prize your friend? Simi-
larly, the divine must find it our religious practices
yet-to-be-defined qualities that make them worth
prizing.

Questions for the Student:

1.

2.

3.
4.

How do practices like infant baptisms, bar mitzvahs, and alms giv-
ings tell different religions apart?

Why do prayers for divine forgiveness arouse more human emo-
tion thaa do studies of algebraic equations?

Does loving someone make him or her lovable, or is he or she lov-
able because of his or her traits?

If you think the divine prizes you, does it follow that the divine is
concerned about the way you live?

FOURTH STEP: Religious prohibitions from murder and adultery to

stealing and lying are very long-standing and make up
a sizable list of actions not prized at all by the divine.




Definition:

Rationale:

Refutation:

So there is no question that religion is concerned with
justice and injustice or that this should now be taken
into account.

RELIGION =df. ALL HUMAN PRACTICES THAT
ARE JUST

A religious practice like worship is quite unlike mur-
der which is defined as unjustifiable homicide. If we
Zult someone’s worship it may be that we take him or
her to be a hypocrite or some other insincere person,
not that worship itself is wrong. The same logic holds
for other religious practices such as good samaritanism.
Religious behavior always implies right conduct or just
behavior even if misguided, as with eatlier human sac-
rifices or religious crusades.

The problem is not rclating religion to justice, but
that the class of just actions is larger than that of rch-
gious actions. Stepping for red lights and paying one’s
bills are right things to do but not necessarily religious
obligations. How should they be distinguished from
just obligations of a religious nature like good samari-
tanism? Religious actions are all meant to be just, but
surely not all just actions are meant to be religious.

Questions for the Student:

1. Is someone who obeys all traffic laws to avoid fines or jail terms
nevertheless justly motivated?

2. Can you be a good samaritan if you are helpful to others but still
do not pay back your student loans?

3. As a law-abiding citizen are you still able to approve of abortion
or euthanasia?
4. Can church schools consistently desite to be free of stare school

laws?

FIFTH STEP:

Defining the essence of religious practices must pro-
ceed beyond gemeral definstion to definition by genus
and difference. A genus (or class) contains more than
one species (or sub-class). What distinguishes the
members of these species (ot sub-classes) from one an-
other are their differentiae (or differences). (What, for
example, distinguishes canines that are wolves from ca-
nines that ate chihuahuas?) For religious actions that
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Definition:

Rationale:

Refutation:

arc just, there may be more :han one likely
differensiz’e).

RELIGIUN =df. JUST PRACTICES THAT FEATURE
SERVICY. TO THE DIVINE

Church, synagngue, or mosque services pay homage to
the divine through readings of tribute, prayers of grat-
itude, hymas of praise, offerings of thanks, and the
like. These all show tha: worshippers care about the
divine. They also place worshippets in a subservient
position relative to the higher status of the divine. Qur
precising definition of religion in *erms of service to
the divine acknowledges all this.

This differentia implies that the divice served by hu-
man worshippers is needy, as ate employers who hire
scrvants or nations that draft their young. Does the di-
vine benefit from human service, ot can zeligious ser-
vice transcend the idea that the divine has an ego in
need of tribute, gratitude, praise, or thanks from less-
er mortals?

Questions for the Student:

1. What kind of setvice is it if 2 male who can wash his own clothes
asks bis girlfriend or wife to do it?

2. Is there an analogy between entering a nation’s setvice and be-
coming a servant of God?

3. What kind of need do you have if you must surround yourself
with flatterers or yes-people?

4. Do church or temple services bear any analogy to the ‘“‘service
chiarges’’ on a bank loan?

LAST STEP
(continued):

Definition:

Rationale:

If not demeaning to religion or the divine, should
the essential differentia explore the contractual nature
of this relationship further?

RELIGION =df. JUST PRACTICES THAT FEATURE
AN EXCHANGE BETWEEN HUMAN BEINGS AND
THE DIVINE

From time immemorial, religious practices depict the
divine as responsive to human pctitions and offerings.
Devout prayers invoke blessings from the divine, and

309310




Refutation:

THE NEXT
STEP:

-

penitent wrong-doers are forgiven, redeemed, or in
other ways saved from their injustices or trespasses.
Such transactions between religious people and the di-
vine make them different from just people who ignore
the divine and face only human judges and
judgments.

Religious exchanges between just human beings and
the divine are often crass. Examples include not only
pious people who think their wealth is reward for their
righteousness, but even those who expect paradise. in
return for their pious existence. This does little juszice
to the human beings involved, and casts discredit
upon divine intent. It also directs reason away from
the rewards inherent in human lives well spent.

Questions for the Student:

1. Should good fortune in life be taken as a sign that one is on the
good side of the divine?

2. Should the divine feel any obligation to reciprocate the good in-
tentions of ordinary mortals?

3. If someomne is just but not particularly religious, should he or she
expect hatsh judgment from the divine?

4. Why might a relationship to the divine enrich the life of an other-
wise decent human being?

We have learned a lot about being religious, but still
miss the precise differentia that distinguishes just peo-
ple who are religious from just people who are not.
Plato who wrote the Euzhyphro means for us to study
Socrates’ life to find the answer. When we ponder the
Apology, Crito, and Phaedc, we discozer that Sncrates
devoted himself to a just life by refusing, for example,
to take part in any political wrong-doing. But he also
devoted himself to the pursuit of sclf-knowledge by
living an examined life at what he could do best. This
was to cncourage his fellow citizens to engage with
him in dialectical inquiry into the truth of everyday
opinions such as what religion really means. This got
him into trouble, of course, but Socrates believed that
he was following a divine imperative, and that if he
did so justly, no real harm would come to him.
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So if we define religion in the following genus and difference terms:

Definition: ~ RELIGION =df. LIVING JUSILY IN PURSUIT OF
SELF-KNOWLEDGE

we pethaps artive at a precise and essential definition of what we started
out to define. For any thinking persor: can agree that the divine would
prize people who fit the definition, and that those who fit do serve di-
vine reason in a rational exchange. Anyonc who lives justly in pursuit of
self-knowledge, whether as a philosopher, as a plumber, or as something
else, knows that this is all that the divitie can ask of him or her, and that
in return divine reason reassures that the only real harm that can befall
him or her is his or her own injustice. Thus does our beginning attempt
to define religion end in a theory of what life may be all about.

Questions for the Student:

1. 'Why may someone who steals moncy from you be hurting himself
or herself more than you?

2. If you live honestly as a skilled worker always trying to become
bette: at what you do, can the divine ask more of you?

3. Do you have to attend church in order to live with integrity and
explere the talents you have?

4. Can Jews, Christians, Moslems, and others agree on the definition
of religion as the just pursuit of sclf-knowledge?

AN EXERCISE

To help a student overcome his or her stage-fright in using the patietn
of definition illustrated above, the following is offered.

The Question:  WHAT IS LOVE?
Definition: LOVE =df. PUPPY LOVE AND PARENTAL LOVE

Rationale: Puppy love and parental love arc recognized examples
of love. The affection of puppics for one another origi-
nated in instinct and is reinforced by playfulness.
Analogics allow the extznsion of ‘‘puppy love’’ to hu-
man adolescents. Parental love is also rooted in pater-
nal and maternal protectiveness of progeny for most
species. Among human beings, it is reinforced by mu-
tual pleasure and long years of dependency until chil-
dren are ready to ‘‘leave the nest.”’
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Refutation:

Definition:

Rationale:

Refutation:

A disanalogy exists between the shorter-term puppy
love and thz longer-term parental love. However, it
can be admitted that even brief romantic involvements
can be intense, intimate, and genuine. More relevant
is “hat the two cxamples may not illuminate other
sorts of love such as marriage, friendship, or even the
love human beings have for their gods, relacives,
teachers, fellow men and women, pets, and their
homes. What do all such examples have in common?

LOVE =-¢ AN ATTACHMENT OF SOME DURA-
TION BETW.EN LIVING BEINGS FOR ONE AN-
OTHER AND THEIR THINGS

Here the student may begin to reason both for and
against the definition. Pethaps a different and more
suggestive general definition will occur to him or her
for scrutiny. The dialectic may then proceed to defini-
tions by genus aad difference, pethaps to distinguish
loving from non-loving bonds—e.g., merccnary or
conspiratorial—so that the essential difference can be
identified.

(The student should remember that dialectical reason-
ing is an art, not a rote. Many hypotheses may there-
fore be considered and rejected before hitting on the
most promising ones. Quite possibly several sessions
may be necessary to make further progress, as befits
any art.)
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